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2-1 Tunorpapua Usyatenbcrpa Akaflemuv nayk CCCP. Mocxsa, Il yOuncxuti nep. 10 


Hokaann Akayemunw nayx CCCP 
1959. Tom 125, N 4 


MATEMATHKA 


H. Y. APAKEJIAH 


YTOUWHEHWME HEKOTOPbIX TEOPEM M. B. KEJIJbILIA 
OB ACHMIMTOTHYECKOM MIPHBJIMDKEHHH WEJIbIMH ®YHKUASMM 


(ITpedcmaeaexo axademuxom M, B. Keadouuem 20 XII 1958) 


_ Hactosmjai 3amerKa mocBxllleHa yTOWHeHHIO HeKOTOPbIX pe3ysbTATOB Te- 
Opi acHMMToTHyecKuX NpHOMKeHM (PyHKUMA WerLIMM cbyHKIMAMH, pa3Bu- 
TOH B HccyIelopaHnu M. B. Kenia (,”). 

1. VissecrHo, uro mpv npvOnmKeHuu PyHKUMH WebIMH (yHKIMAMM B He- 
KOTOPBIX CJIyYaAX OKAa3bIBae€TCA BO3MO%XHBIM OCYILECTBHTb PaBHOMepHyIO all- 


‘Upokcumalmio C KaCaHveM Ha OeCKOHeYHOCTH, 7. €. MOCTpOUTb Lesble PyHKuMA 
G(z), yksJloHeHve KOTOpbIX OT 3aaHHO dyHKuuu f(z) yOpiBaer BOM3H Gec- 
-KOHeYHO yJlasIeHHOW TOUKU C HeEKOTOPOH CKOpOCTbIO 


| 


| f (2) —G(z)|<e(j2)), (1) 


Tye ¢(r) — yOpiBalollan K HyJO TMOJO*KUTeIbHaA CPyHKUMA. 

Cnenya M. B. Kengpiry, BBoxquM 

Onpefenenue. Cxawem, uTO KOHTHHYYM E yoBmMeTBOpAeT 
ycmoBurw B, ecm cyectByer pacryliat Kk OeckoHeyHocTH (dyHKUMA 
r(t)>0 vTakas, uro mo6yio Touky Zz JonoeHHa K E MOxKHO COeAHHHTb 
c€ Z=oo suHueli PKopmana, pacnosoxwKeHHon BHe FE w Bue xpyra |C{< 
<r({z)). 

B padote M. B. Kesypima oKaspipaeTca cJleqyloulaa : 

Teopema. IIycmo E—npouseorbnelli KoNMUAYYM, yOOBAemeopsHIOL\U 
ycaoeuro B; f(z) nenpepolena 60 ecex Koneunolx moukax E u axaaumuuna Ha 
MHOooecmee eHympeHnux mo4wex E. Jlaa sto6olx Haneped sadanHolx & > 0 
uy >O0 cywecmeyem yeaan gynKyua G(z), yOoeremeopsioluan Hepasencmey 


z\/2—1 j 
{ —l|z| /2 
[f(@)—G@|<ee™ (2) 
Ha mHoocecmee E. 
IIpu samom cyiyecmeyrom mxoorcecmea E u pyaKyuu [ (2), yooeremeopa- 
FOLUUE YCAOBUAM meopembl U mMaKUe, 4mMO OAA HUX meopema nepecmaem Oolme 
cnpasedaueoli, ecau @ Hepasencmee (2) npasyto 1acmb 3ameHUm yOolediouyel 


gbynkyuet p({z|), Ora Komopou 


lim inf 2S — — 
t—>0o ee 


OO, 


—at'/2 
a make npu o(t)=e . 

B ynomanyroi padote M. B. Keasppiuia AoKasbiBaeTca TaKxKe, HTO AA 
HEKOTOPbIX YACTHBIX KJIACCOB MHOXKECTB, YLOBJICTBOPAIOULUX YCJOBHIO B, MOxkHO 
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JOOUTECA OoubUeH CKOpOCcTH yObIBaHHA YKJIOHeHHA WesOH GyHKIUMH OT 2a- 
jaHHonw cbyukuun. MMenHo, fia MHoxKecTB EL, JexKalll[MX BHYTPH yria pacTBopa 
a, B HepaBencTBe (1) MOXHO MOJO*KUTb ¢(| Z|) = ee—l2I"/*—" a Ist MHODKECTB, 
pacHosO2*KeHHbIX B Mooce IWMpHHOK 7, 2(|Z|) = ee a a ykKa3aHHy!0 OLeH- 
KY HeJIb3A CYH\eCTBeEHHO YJIYYIMHTb BO BCeM KJacce paCCMaTPHBaeMbIX MHO- | 
KECTB. 

2. B s3amerke M. M. Jbxpoauiana (?) OpliO MoKa3aHO, 4YTO eCJIM MHO-| 
»*KecTBO E sexKHT B BepxHel NMOmynmockocTu, a P(r) — HeyOplBaloulaa Helpe- 


pbiBHad dyHKWuA Ha Mosyocu [0, + co), AA KOTOpOH 2 {.0 npu r t +: cog 


TO HeOOXOAMMbIM H JOCTaTOUHbIM YCJIOBHEM BO3MO2KHOCTH alllIpOKCHMallMH IIpHi 
e(r) = se-P(") sBaaeTcH CXOMMMOCTb HMHTerpaia 


° p | 
\ we 


1 


Oxa3piBaeTca, TO aHaJIOrHUHbIe YTOUHEHHbIe TeOpeMbl HeEOOXOMMO-jOcTa- 
TOUHOrO XapaKTepa MMelIOT MeCTO WIA BCeX YMOMAHYTHIX BbIlle TeopeM 
M.B. Kengpuua. MmMenno, cnpaBedJIMBbl TeopeMb!: | 

Teopema 1. [/ycmo: a) E —npouseorbnolli KONMUHYYyM, YyOoer»emeopA- 
rout ycaoeuro B; 6) @ynkyua f(z) HenpepoleHa 60 ecex KOHe4uHoLx moukax E- 
U AHaAUMULHa HA MmMHooKecmee BHympennux mouex E; B) P(r) > 0— awban 
HeyOoiearouan MyHnKyuA Na noayocu [0, + co), Orn KOMOpoti 


(20 ar < +00. | 


1 


Toeda Oan atoboz0 Naneped 3adaHHo2o © > 0 cytwecmeyem yeran dyHK- 
yun G(z), yOoeremeopsrowan Ha mHoocecmee E Hepaeercmey 


| f (2) — G(z) | < ee-P (21), 


ITpu smom meopema nepecmaem 6olmo cnpaseOaueotl, eCAU 6bINOAHENDL BCE 
ee YCAOBUA, KpoMme nocreOnezo, mM. e. KOzda 


Teopema 2. Jlycmb: a) Konmunyym E, pacnoanoscexnoul @ yere 
largz|<a/2, ydoenemeopsem ycaosuio B; 6) gyxKyua f(z) Hnenpepoena 
6 KOHe4HoLX moukax E u anaaumuuna na mHoocecmee BHYMpeHHUX mouek E: 
B) P(r) > 0 — neyboiearowan dynkyun na [0, + cc), Ora Komopoti 


ee) 


P(r) 
\ “raya at <+o. 


aa s060e0 Haneped 3sadaHHKoeo 4ucaa © > 0 cytwuecmeyem yenaa Pynniiisn 
G(z), yooeremeopstowaa Hepaeencmey 


[f2)— G@| <se-POe) 
Ha mHnoocecmee E. 
ITpu amom meopema nepecmaem 6e1mb cnpasedauéoti, ecau BbINCAKEHbL ce 
€€ YCAOGUA, Kpome nocreOHeed, m. e. Koza 


oe) 


\- i) dr = + 00. 
1 


1-++7/« 
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Teopema 3. Ilycmo: a) E — npouseoaonoiti KONMUNYYM, YOoRAemeopa- 
fouuu ycaoeuto B u pacnoaooennout @ noaoce|Imz|<h/2; 6) ynKyus f(z) 
Henpepolena Ha E (kpome, O6o1mo moocem, 6ecKONe4no yOanenHou moukuy 
U AHAAUMUMHA 60 BCeX BHYMpeNNUX mouxax E; B) P (x) > 0 — neyOoiearwiwan 
ynrkyux Ha noayocu (0, + co), Ora Komopoii 


ee) T 


\ Pie ™ 


0 


Vie cons 


Aaa awboeo Haneped sadannozo s > 0 cywecmeyem yeaan dynkyus G (2),. 
| yOoeremeopsuioiwan Ha mHoscecmee E nepaeercmey 


| f (2) — G(z)| <ee-PUl*l), ede x = Rez. 


ITpu amom meopema nepecmaem 6e1mo cnpaeedausoli, ecau 6blNOAHEHOL 
BCE ee YCAOBUA, KpOMe nocAeOHe2o, m. e. KOzda 


Wile eae oar 
0 


AHaJIOPHYHYIO TEOPeEMy MOXKHO MOKA3ZaTb elle MIA OMHOFO Kacca MHOXECTB. 
O6osHauuM uepes D oOsacTb, orpaHwueHHylo slorapudMuyeckuMu coMpamamu! 
r=re™, r=re™ (—c <0<+ 00) Hw cosepxamlyio uHTepBas (rf, 2);. 
mpwyem m>0, O<1 << re < re?™™. 

Teopema 4. I/lycme: a) Koxmunyym E pacnonooster, HauuNaa C He-- 
Komopoeo mecma, 6 oOnracmu D u ydoeremeopsem ycaoeuio B; 6) myrAKyusn 
f(z) HenpepoleHa 6 KoHe4Holx moukax E u akaaumuuna Ha maxooicecmee BHY- 
mpennux mouex E; B) P(r) >0— aban neybolearowan ynKyun Na noayocu. 
[0, + co), Onn Komopoti 


ies 
(m+) 


m 


i tings 
laa ato6o2e0 Haneped 3adanHozo = > 0 cytwecmeyem yeaan dynkyusn G (2),. 


yOoeremeopsuowjan Ha mHoocecmee E Hepasencmey 
[f@)—G (| <ee-PUre, 


ITpu amom meopema nepecmaem Oolmb cnpasedaueou, ecAu BbINOAHEHbI BCE 
€@ YCAOBUA, KPOMe nocaednHeeo, Mm. e. KOeda 


(eee ee ae 
eer! 


r In(r2/r1) 


TlokasarebcTBo Teopem | — 4, KaK HM OKAa3aTeJIbCTBa TeOPeM Nae: Kea- 
jibliiia, TeCHO CBH3aHO Cc TMocTpoeHveM eso cyHKunH (Zz), He Hien 
Hye ua MHoxecrBe E u yOplBarouleH TaM 6picTpee dbyHkunu e—?(7!) npn 
{z|— oo. JIna nocrpoenua tTpeOyemMoli weno PyHKNHH © (Zz) MbI HcHouIb3yeM. 
meton M. B. Kemplitia c BHeCeHHeM HeKOTOPbIX H3MCHCHHH B OTJCJIbHbIC 3Ta- 
bl ero metToya. IIpu 3ToM Mb CylIeCTBEHHO ONMpaeMca Ha CJIeMyIOulMe 


JIEMMBI. 
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Jlemma 1. ITycmo 9(t) > 0— eo3pacmarwan ynkyusn C KoKe4HOt npo- 
useo0nott p(t) Ha noayocu [0, + co) u to’ (t) ne yOoleaem. 
Cyuyecmeyem Henpepolenaa cy6eapmonuuecKkasn 60 @ecell NAOCKOCMU GPYNKYyUA 
A(z) >0 maxas, umo 
A(z) _ 
|zlI—>0o ® (lz |) 


Jlemma 2. IJlycmo P(t) >0 — neyboeanwan yHKyua Ha noayocu 
[0, + 00), Orn Komopoti 
co 


PAG 
\ aati < too («> 0). 
1 


Ha noayocu [0, + co) cywecmeyem sospacmarwasn dynkyun p(t) > 0c He- 
npepolenott npouseodnott ¢' (t) maKkan, umo: 
a) P(t)<o(t) npu O<t < + 00; 
6) ty’ (t) ne yOoleaem Ha [0, + 00); 
i (2) 
p) | 20 at < + 0. 
x 
B 3aKmloueHHe BbIpaKalo HUCKPeHHIOIO OylarofapHOCTb MOeMy Y4HTeJIIO Ipod. 
M. M. JbxpOaiisHy 3a NocTaHoBKy 3afauu HM 3a PyKOBOJCTBO. 


EpepakcKui rocyapcTBeHHblii Tlocrynuso 
yHUBepcuTeT 18 XII 1958 


LMTHPOBAHHASA JIMTEPATYPA 


1M. B. Keagum, JAH, 47, No 4 (1945). #2 C. H. Mepreasu, Ycn. mate. 
nayk, 7, B. 2 (48) (1952). *M. M. [x p6amsu, JIAH, 111, N 4 (1956). 
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dlokuangn Akanemun HaykU GOP 
1959. Tom 125, Ni 4 


MATEMATHKA 


JI. M. TJTIYCKHH 


NOJYPPYNNbI TONOJIOFHYECKHX OTOBPADKEHHH 
(ITpedcmaeaexo axademuxom A. H. Maaoyeseim 29 XII 1958) 


Ilycrb 2 — orpanvyeHHoe 3aMKHyTOe MHOXKeCTBO TOYeK f-MepHOFO 93BKJIN- 
JMopa TipocTpanctTBa K,, WMelollee XOTH ObIOJHY BHYTPeHHIOIO TouKy*. Hacrto- 
AllaA 3aMeTKa MOcBAWLeHa paccMoTpeHuio Nosyrpynub S Beex Torosoruueckux 
-OTOOparxkeHui MHOxKecTBa Q B ces. 

1. Uepes int Q Oynzem o6o3HayaTb BHYyTpeHHOcTb {2 — HavOoubulee OTKpbI- 
TOe MHOKecTBO, cofepxKatieecn B QQ. IIpeqnomaraerca, uro intQ=-¢. Kax- 
MoH KOMMOHeEHTe MHOxKecTBa int {2 MpunuuieM HeKOTOpbIi HHAeKc i Hu OyjeM 
ee OO03HauaTb yepes Q2;; MHOKeCTBO BCeX TaKHX HHeKCoB / O6o3HauMM uepes J. 
Hasopem paHroM oTOOpaxkenHua AES MomHOCcTh MHOKecTBa BCeX TeX 
wHmeKkcop i€/, KoTOpble yoBJeTBOpsIoT ycoBHIO AQ (| Q;—-¢. O6osHaunm 
yepes S? muoxKecTBO BCeX TaKUX OTOOpaxkenuli aES, jaa KOTOPbIX ranga<r 
mu mpu aQQ Q;-¢ HalieTcA 3aMKHyTOe B-CBsSHOe TIOMHO2KeCTBO OREO, 
Takoe, To aQ f) Q; C intQ;, W3 p<r, y<B enenyer, sto SiS Ecam 
 — HanOoulbuian 43 CBA3HOCTeH KOMMOHeHT Q2;, m— MOUHOCTb MHOxKecTBa /, 
TO Ae ABJIAeTCA OJyrpymMoh BCexX TOMeOMOp*HbIX OTOOparxkeHHH MHOKeCTBa 
Q pB intQ. HenocpescrnenHo poBpepserca cmpaBeiuBocTb cJeyroulero 
YTBep2K CHUA: 

Muoscecmea S® seasiomca npaéeoimu udeanamu noayepynnot S, a mxooice- 
cmea S> u S? —ee deycmoponnumu udeaaamu. 

B yacruocrn, sce S? sapnsiorca rlosyrpynnamu S. 

2. OjnosHauHoe oToOpaxenve 2 nosyrpynmpt X B ceOs HasbiBaeTcs ee 
TpaBbiM CABHFOM, ecaM Aa moOvix a,b€X wMeer Mecto 


a+b = X(ab). 
Ilyetp 
Sean, (1) 


3 
Han6oulee poOHOe pa3s/iorx%KeHHe MOJyrpyulibl S® wa nonapHo  Henepecexato- 
pIveca JIepble HJeasbl; fy — MpOW3BOJbHbIe svleMeHTb! us S. 


Teopema 1. OmoOpascenue  noayepynnel S® 6 ce6A moeda u moao- 
KO moeda sensemcn ee Npabblm COBU2OM, KO2da OHO UMeern Bud 


N= Ofer, (axsds): (2) 


3. Tlycrs f —mpousBoubHbtii romeomopiw3m MHOxecTBa (2 Ha ceOa. OrTo- 
Oparkenne 


bx =feft (x €S?) (3) 


* B non. 7—8 Ha MHOxKecTBO {2 HaJIOXKCHbI AOMOJIHHTCJIbHbIC OFPpaHHyeHHA. 
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ABIACTCH, OYeBHHO, H30MOpdpu3MomM nosyrpynnbi S?. Moxno noKasaTb, 4TO 
B 
dS? = SP u, caeqosarembHo, ) ABsAeTcA aBToMopusmoM S;. 
Teopema 2. Beakuli aemomopdusm  noayepynnel S? umeem 6ud 9 = YX, 


8 
20e ¢ —aemomoppusm muna (3), a }—aemomopusm noayepynner S;,  6- 
AMUOLUULICA e€ NpablMm COBUZOM. 


Jlna toro uTo6st mpapelii capur nonyrpynnp S? Opi ee aBTomopdusMom, 
HeOOXOJIUMO, UTOOLI BCe roMeomopdu3mE! fy B (2) oTOOpaxkamu (2 Ha ceOa, TIpH- 


uem fyE=£ Aaa mo6ol TouKu EFintQ (vepes A syecb OOosHayeHO 3aMbI- 
KaHve MHoxectBa A). B cayuae, Korga Q = intQ,{fraxoi mpappli caBur i 
ABIACTCA TOMJCCTBEHHBIM oOTOOpaxKerwem nlonyrpynmpt SP Ha ce6s. Ito 
jlaeT csleyloulyio Teopemy: 

Teopema 3. Ecau Q=intQ, mo ecakuti aemomoppusm noayepynnot 


S? umeem eud (3). 
4. JloKasaTembcTBO Teopembi 2 BeCcbMa TpOMO3JKO, MH XOX ero 3fecb SyseT 
H3I0%KEH JM B OOMMX YepTaX. 


Ecau a@—mo6oi aement nouyrpynnp S?, ——npowsBombHad TO¥Ka us 
intQ\.aQ, To Haliqytca Takve 9JIeMeHTHI X, y€S°, uro xa = ya, xt # yf. 
Tlostomy Wid BbINomHeHHA cooTHOIeHHA bQ.CaQ (a, b € S?) Heo6xogumo u Jo- 
cTaTOuHO, uTOOEI pH mo6Ex x,y ES? BeimonHsoch ycsoBHe 


xa = ya—>xb = yb. (4) 


Tlyctb  — mpousBo/bHbIi aBToMopdu3sm nomyrpynnp S?. Tombsyacb ycso- 
Buem (4), MOXKHO JOKa3aTb, TO JIA MOObIX SJIEMeHTOB a, b€ S? 


6Q. € aQ —> (9b) QC (ga) Q, (5) 
int (aQ /) 6Q) + $—> int [(¢a) Q A (¢b) QI 4. (6) 


Tia smo6oh tTouxn €E€intQ  mnocneqoBaTembHOCTb {Ap}@_, 9JIeMeHTOB: 
a,€S° wagsopem cxofallelica K TouKe & ec OHa YMOBJIETBOPAeT YCJIOBHAM: 


a) a a, Q = &; 
k=1 


6) npu mo6om k B S? paspewiMMo OTHOCHTeMbHO xg YPaBHeHHe apr, = 
= Arti. 

na kaxfow Touxu €€ int Q cymlecTByer cxolaulasca K Hel mMoculeoBa- 
TEJIbHOCTb {Ap}°_,- Ucnosbsya coorHouenua (5), (6), MoxHO oKa3aTb cJlely- 


foulee YTBEPAKMeHHe: ECJIM TNOCMeMOBATEMbHOCTb {Ag}f2_, CXOMMTCA K HeKOTOpO!t 

Touke —€intQ wu »—asromopdusm nonyrpynnet S?’, To nocneqoBaTesbuOCTD. 

{pae}e_, CXOMMTCH K HeKOTOPOH (eAMHCTBEHHOM) TouKe f § € int Q. 
Oxas3piBaeTca, 4TO oTOOpaxenue f ABAAeTCH TOMeOMOpH3MOM MHO2KeCTBai 


intQ na ce6a, npwuem ana moOnix E€intQ, a€S? wmeer mecto coornomie- 
Hve 


E € int (aQ) > f€ € int (pa) Q. 


Ecam a—mo6oi snement us S?, to f moxHO (uv puto OAHO3HauHO) 
MpOMOJKaTb JO roMeomMopdu3ma fg MHOxwKecTBa Q Ha ceOa Tak, 4TO JIA sO- 
Ooh Toukn EQ 


pa (t) = fa afa (6). 


Ec x, y— mo6ble sleMeHTbI W3 ofHoro ufeana Ly B pasoxenuu (1), 
TO MOXHO NOKa3aTb, 4TO fy =f, SacbMKcHpyeM Mpouv3BOMbHbIM 9/1eMeHT 
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8 —1 
aéS; wu oOosHauum fy= fe fa (x EL,); fy sapaaetca TOMeOMOp(H3MOM MHO- 
xecTBa @ Ha ce6a, He 3aBHCAIMM oT BbI6Opa suementa x € Ly, nipwyem 


fvE =€ Aaa moOol Touxn E€intQ. Tax xKax XfEECintQ Ana smo6px 
x €S?,EE€Q, to fr'xfy(é) = xfy(€), wv oToOpaxenne 


fan Graf Kyou Gly) 


noayrpynnst S? spasetcs, B CHJly Teopembl 1, ee npaBbiIM CABHrOM. 

5. Bpexem na nonyrpynme S; culefyioulee OunapHoe oTHomenue () on 
apb (a, 6 € S}) torfa uw TombKO Torga, Korma CyLeCTBYIOT H-MepHble 3ule- 
MeHTHI* Qo, Q, Cc int Q, yaosnerBopsiommMe ycuoBusM: 

BOs inh. 00) GC jntO,: 

6) romeomopdusm 6a muHoxectBa Q, Ha Q, MoxkeT ObITh MposomKEH 0 
HeKOTOpOrO roMeomopdu3ma [| MHOKecTBa Qa Ha MHOKecTBO Qy,. 

Kpome Toro, Bpegem na Sj OTHOIIeHHe 99: Ao, Tora uM TOMbKO Tora, 
‘Kora apb u romMeomopdu3m f B ycIOBHM 6) coxpaHseT OpHeHTalHiIo MHOXxKeCTBAa 
Q,. OueBuqHO, YTO OTHOWICHHA p HM oy pedpeKCHBHbI. O6osnauvm uepes p; Hoy 
‘TpaH3HTHBHble 3aMbikaHHs (1) OTHOWeHHH p H oo, uepes A — MHOKeCTBO BCeX 
KJACCOB 9KBUBaJIeHTHOCcTH p. [lycTb Ramee aoyb (a,bE€S;) Torga uu TOMbKO 
‘Torga, Korfa aQ, 6Q CQ; pa Hexotopom i€/ (cm. n. 1). Ouesugno, uTo 
‘Sp ABJIACTCA SKBMBaIeHTHOCTbIO Ha S;}. Hakone, BBesqem Ha Tomyrpynne S 
cnefyroulee oOTHOWeHHe o: ach Torqa WM TOMbKO Torga, Korja a=b usu 
a, bE S}, asyb u aogb. 

OKBUBaJICHTHOCTb p Ha omyrpynne X wHasblpaerca cTaOusbuon (7, 
({uHorga ee Ha3sbiBaloT peryiapHolw (*)), ecuH faa moOnix a, 6b, xEX 
saob —> [(ax) p (bx),(xa)p(xb)]. Kaaccbt a(a€a), ua KkotTopple cTaOusmbHas 
SKBUBaJICHTHOCTb pa3OuBaeT Mosyrpynny xX, kak usBecTHO (1,°), OOpa3yIoT 
nlonyrpynny X = X/po orTHocutTembHO JelcTBuA a-b=ab, a  oToOpaxeHne 
~a =a ABJIAeTCA TOMOMOpdpH3MoM X Ha X. 

6. Teopema 4. Omxowenue o Aeanemca cmabuAbnNoli aKeUeAAeHMHOCMbIO 
Ha noayepynne S. Pakmop-noayepynna S/o ecmb noayepynna c adpom (4,°) 
S;/5, uzomopHolm enonrne npocmoti noayepynne (>-*) 6e3 HYyAA 


K=U U U (ain (7) 
i€l EA AEG 
Hao MYAbMUNAUKaMUBHOL epynnott 2-20 nopadKa G = {1, — ]}. 


(MuoxectBa J u A onpeyenenbt B mn. | u 5.) 

Teopema 5. Jloayepynna K seaaemcaA mononoeudecKum UHBAPUAHMOM 
muHoocecmea QQ. 

Kako BnowHe mpocro rpynne 6e3 HyJiA Hal rpynnol G cooTBeTcTByeT 
nexotopan AJ-matpvua P c ajleMeHTaMH 43 rpymllbl G (°~*), onpedeaaioulasn 
‘K c rouxocrbio Jo u30mMopdu3sma. O6patuo, K onpeyemser Kmacc A/-matpuit 
Haq G, apromopdxpix P (°), T. e. HOsyueHHDIX H3 P MepecTaHOBKOH CTpOK 
{CTOJIOLLOB) WH YMHOXKeHHeM ee CTPOK CyIeBa (CTOJIONOB CipaBa) Ha MpOH3BOVIb- 
ble 3JIEMeHTHI v3 G. 

V3 tTeopempl 5 culeLyeT, uTo Kslacc MaTpHl, aBTOMOppHEIxX P, TakxKe AB- 
JiseTca TOMONOrvYeCKHM HHBapHaHTOM MHoxKecTBa 2. Marpuya P mo3sBosser 
J\elaTb HeKOTOPHIe BbIBObI O CTPyKType MHOxKecTBa (2 (B YaCTHOCTH, O ero 


<BA3HOCTH, O MHOxecTBe Q\ intQ u tT. Z.). 

7. Berowy B JlabHeHwemM Mpefnovaraetcs, YTO = 1 (t. e. Q apaaetcs 
MHO2KCCTBOM ToueK Ha MpAMol R,), 60 n= 2 nw QS intQ coctouT u3 Ko- 
Heunoro uMcna mpoctTpix Ayr PKopfaHa HW KOHeYHOTO YMCA M30JIMpOBaHHbIXx 


* MuHoxkecTBa, rOMeoMOpdHbIe 3AMKHYTOMY /-MepHOMY Wlapy. 
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rouek. B 93TOM culyyae MOXKHO MoKa3zaTb (ecu Q \ int Q cocTouT u3 KoHey— 
HOrO uMcsIa NMomapHo HellepeceKalollMXCA 3aMKHYTHIX 2KOPJaHOBbIX KPHBbIX — 
cm. (§)), uTO BCAKyIO roMeoMopdHy10 (M30TOMHYI0) HeopMalluio MHOKeCTBa 


Q MoxHO TIpOoMKUTh AO ToMeomop*HOn epopMallwH HeKOTOpOrO -MepHOrO 


amementa E takoro, uro Q CintE. Kaxkypiii romeomopdu3M f-MepHoro avie- 
MeHTa (21<2), coxpanslouyMit ero opHeHTallulo, ABJIAeTCH TOMeOMOppHOlt 
jecbopMattveit. Sto aeT BO3MOXHOCTb MOKa3aTb CJleyIoUlMe TeOPeMB!: 
Teopema 6. OmnoweHus 6) u oy HA noayepynne S} coenadatom u s6- 
AMOMCcA OoMmHOLWeHUemM Uusomonuu (°). OmHoWweHUA p U py HA noAayepynne 


S| coenadaim u seasiomcsa omHNowleHuUem negoti Oeaumocmu (b OeaumcsA Careca 


Ha a, ecru 6 St ecmb anemenm x, YOoeaemsopsiolwuUt ypaeHenuto xa = 6). 

Vz teopempt 6 cylefyer, B YaCTHOCTH, YTO OTHOIIeHHe JIeEBOM JeuMMOCTH 
B Hosyrpynne S; sBseTcA SKBMBaJIeHTHOCTHIO. Kvaccbl 9TOH SKBABaJIeHT- 
HOCTH COBIaqaloT c JIeBbIMM Heanamu Ly pa3smoxeHusa (1). 


Teopema 7. Hdeanu L, noayepynne Sj @ pasaoocenuu (1) seantomcs: 
MUHUMQAbHOIMU NebblMU Udeanamu noryepynno S, a cama noayepynna 


Si — MUNUMGNbHoIM OsycmopoHHum udeanom noayepynne S. 

Teopema 8. Bcakutt aemomopdusm noayepynno: S seasemca enympen— 
HUM. 
8. Ilomyrpynna (7) sBaneTcA OObeqMHeEHHeM TOMapHO Helepecekalolluxcs 
Fpyml (GC, vs), U (a, ih). O6o3HaunM yuepes A, MOJHbI MpooOpas eAMHHULbE 

aé 


rpymnpi (G, id) mp ecrecrBeHHOM romMoMopdu3mMe © Nowyrpynubl S na S/o. 
Kaxkjoe u3 mHoxecTB A, HU Ly ABUIAeTCH Nosyrpynunok c JIeBbIM JesIeHHeM 
(T. €. B HX BCera pa3peliMMo ypaBHeHHe xa = Db). 

Teopema 9. Ecau mxoocecmeo int Q ceasno u intQ=Q, mo ece no- 
Ayepynnet A; npocmet (1°,11). O6pamuo, ecau xoma 661 OONA U3 noayepynn 
Aa npocma, mo int Q ceasno u intQ=Q. 

SaMeTuM, 4TO B 3TOM CuTyyae MHOxKecTBO J COCTOMT H3 OHOrO JJIeMeHTA- 

Teopema 10. Tomomopqdu3m 9 noayepynno S (n. 6) seanemca oOwuM 
Haubonoulum Oenumenem (°) 6CeX OMAULHOLX OM U3s0MOpqu3sma eomomopdusmoe 
noayepynne. S, a uxOyyupyemolti um eomomopqusm noayepynnot S; Ha Si/o — 
obwum HauboAoUuM Oea~umenem b6cex 2omomopdusmoe St Ha enoane npocmole 
noayepynnot. 


BopowHsoBckHi TropHo-MeTaJulypruueckHit Tloctynus0 
HHCTHTYT 21 XII 1958 
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Hoxnann Akangemun nayr CCCP 
1959. Tom 125, N: 4 


MATEMATHKA 


E. FOO, 


O KOJIBILE KOTOMOJIOPHH KOHEYHON p-rPYNMbI 
(ITpedcmaeaeno axademuxom IT. C. Anekcaxdposeim 31 XII 1958) 


Ilycrb G— KoHeyHaa p-rpynna; R— npo“sBombHoe accoluMaTHBHOe M KOM- 
MYyTATHBHOe KOJIbILO, B KOTOPOM G JlelicTByeT KaK rpylla KOJIbIleBbIX aBTOMOp- 
(busmos. Torjla, Kak uaBecTHo (1), B rpynme koromouornii H(G, R) mMoxHO 
BBeECTH MYJIbTHIIMKaTUBHYIO CTPyKTYpy, Mpeppalllaioulyio ee B accolMaTHBHoe 
KOJIBIO CO CJIe{YIOWWM YCJIOBHeM aHTHKOMMYTATHBHOCTH: ecJIM £, 7—OHOpOL- 
-HBI€ KJIACCbI KOPOMOJIOPHH pa3sMepHOcTH Pp, g, TO 


EUR =(— 1 Hye: 


Ilostomy B Cayuae, Kora XapakTepvicTHKa kosbua R oTsmnuHa oT 2, KBadparTbl 
-HeYeTHOMePHbIX KJIACCOB paBHbl 0. 

B wacTosmleH 3aMeTKe pacCMaTpuBaeTCA BONpOC O KOHeNHOCTH 4MCIa O6pa- 
SYIOULMX B_ KOVJIbIe H(G, R) B cayyae, korga R ectTb mH60 Kobo Z WesbIx 
-yliceyl, HOO KOJIbILO Z ya BbIYeTOB 10 MOfyIO p* (a > 0), npHuem G WelicTByeT 
B 93THX KOJIbIaX TOKeCTBeEHHO. Oxka3blBaeTCa, TO ClpaBeIMBa culelyroulan 
-Teopema. 

) Teopema 1. Koaoya xoeomonoeut H(G,Z) u H(G, Z,2) umerom Koneu- 
Hoe 4UuCAO OOpasyrtolUux. 

Ilyctb K — WHKJIMueCKHH HOpMaJIbHDIN [eMTeb, JlexKallui B WeHTpe rpyn- 
np CG. 

Teopema 2. Cnekmpaaonasn nocaedogamerbnocmo Xokwuada — Ceppa (?) 
Oan (G, K, Zp) cmabuauzupyemca, m. e. OAA Oocmamo4Ho Ooaeiulo2o HKoMe- 
Bey erate, tee, es 

Kak yka3an aptopy HM. P. MWadapesuy, treopema | mospouser aTb MOvIO- 
OKUTeJIbHBIM OTBET Ha CJleqyiowlMH BoNpoc (*): OyLeT JM pallMoHabHON (byHKWAA 
[lyanxape Ro (t) anre6pri H(G, Z,)? 
 JloxasatesipcrBo Teopembl | BexeTca HHAyKUMeH No NopsyzKy rpynupl. IIper- 
jlofarad, uTO KOHeYHOCTh 4CuIa OOpasyiomlHx B areOpe H (G’, Zp) ycTaHos- 
jleHa, ecm nopsyok G’ meHbie mopasyKa G, moKaxKeM, 4TO Jia rpynnbl G 
‘ciipasejiupa Teopema 2. Bropoli ueH E, clekTpasIbHOM MocvleoBaTesbHOCTH 
eCTb TeH30pHOe NponsBeyennue (*) 


EH (GK, Zp) © H (Ky Zp) 


Ecamu p ueyerHo, To are6pa H(K, Zp) wMeer Ape oOpasytouyHx 7 ME 
pasMepHocru 1 u 2, He CBa3aHHbIX HAKAaKHMH COOTHOUIeHHAMM (KpOMe BCerya 
BbINOUIHAIOWMXCA COOTHOLMeHHM AHTHKOMMyTaTHBHOCTH). Ecm p = 2, To H (K, Ze) 
ecTb ayire6pa MHorousieHOB OT OHO OOpasylouleH 4 pasMepHocTH 1. B fanb- 
Heiiiuem OyeT mpeqnouaratpen, uTO p=+- 2. UToObl MoMyyNTbh MOKasaTesbCTBO 
qin calyyan p= 2, Bo Bce paccyKeHud HYXHO BHECTH OYeBHHbIe H3MCHEHHA. 

Anre6pa H(G/K, Zp) umeeT KOHeuHOe YMCO OOpasylolux NO MHAYKTHB- 
HOMY Upesionox%KenMio, a MoroMy B Heli BbIMOJHeHO yc/lOBHe OOpbIBa ilenleH 
JenuTeJien. 
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Iyctb y—o6Opa3 yHAaMeHTasIbHOro KJlacca paciimpeHua 
1+K—~G—G/K—1 


tip romomop(pu3me y: K-> Zp. Torga, Kak u3BecTHO (”), 


don = —%. 
k 
Tlokaxem, uTO Kyaccbl Koromoviorwit &, &°,...6°,...€H(K, Zp) Tpanc- 
TpeCCHBHBI, T. €. YTO 
k k 
dg” =...=d, 8" =0, k=0,1,... 


Bo-neppblx, & MO%KHO B3ATb Tak, 4TOOb] By=E, Tye 8 — roMomMop(u3M 

te p® pk-1 pk-1 s 
Boxultetua. Jlanee, & =F €& , Tae ¥° o3HauaeT NpHBeAeCHHY!O CTeMeHb 
Cruupona (°). TlockombKy kslacc 1 TpaHcrpeccMBeH, a CTHHPOJOBCKHe CTelleHH 


k 
TlepecTaHOBouHbl C TpaHcrpeccueli, TO Kuaccbl &, &°,...,6”,... Tpancrpec- 
CMBHbI HM UX OOpa3sbl pH Tpancrpeccuu BbipaxatoTcs CuleyouluM o6pasom: 


igi ane as on REISE By. 


B uwxkuel ctpouxe E,, rye momeulaioTcs yieHbl C JONOJHHTeIbHOW CTe- 
menbio 0, HaxoguTca (bakTop-Kombuo Kombua H(G/K, Zp) m0 HeKOTOpOMy 
wjleauy. 

k 

Tomomopu3m d,z,, oOaBiser K STOMy HJleasy we”. Takum o6pas3om, 
B H(G/K,Z,) Momyuaetca Bo3pacTaioulad Welouka HealoB, KOTOpad Ha 
HeKOTOPOM Ware cTaOvmMsupyeTca. ITO o3HayaeT, YTO TPH MocTaTOuHO OOVIb 

ated « P , 
wom k def =0. C pyro cTopoHbl, 43 ycTpolicTBa BTOporo WIeHs 


‘ k 
CM€KTPaJIbHOH TMOCJeAOBaTeMbHOCTH M H3 TpaHcrpeccuBHocTH Kviacca §? He 
MOcpeAcTBeHHO BHAHO, TO npH r<2p*-+ 1 mobo snemeut B E, npedctap- 


b Rk 
JeTCA B Bue TpousBeseHuA HeKOTOPOH cTemeHu KJlacca & UM SueMeHTA, 
MMelOUleroO JONOMHHTeIbHYy!IO cTeleHb <2p*. Oro moKa3blBaeT, YTO ecw 
k 
aay e = 0, To upu r>2p*+1. d,=0, a sTo osHayaet, uTo E 
= E apse =...=E,. Teopema 2 joKka3ana. 


Teopema | jus anreOppl H(G, Zp) nomwyyaerca H3 Teopembl 2 Hemocpez 
CTBEHHO C MOMOLIbIO CJIeMyIOWNX BYX JIeMM. 
co 


epkt1 


JIemMa 1. JITycmp C = >) C’ — epadyupoeannasn aneeOpa Had KOAvYOA 
i=0 
eoluemo0e no modyato m c Oudqepenyuanom d: C’—> C™, uUMeOLUAH KOHE4 
Hoe 4uCcAO O6pasyroujux. Ee npouseoduan aneeOpa H(C) makowce umeem Koxed 
HOE 4UCAO OO PasYyroWUux. . 
Ilyctb ,---, 3 &,-+--,6,— O6pa3yroujve anreOpp1 C cooTBeTcTBeHH 
HeyeTHOH W YeTHOH pasMepHOCTH. SacTaBHM JelicTBOBaTb B aureOpe C Kombii 
MHOPOUeHOB Zm[X1,.-., Xi] CUeAyIoulMM OGpa3om: 


Pits oes 1) Cap (En. acl Cn Sime OC. FG aan ewe 


Kak Zm[x1,-..,*1]-Moqyb C wMeeT KOHedHOe yuCIO O6pa3youlx. Tal 
Kak dé; =0, TO yMHOxKeHHe Ha 93/IeMeHTEI 13 Zn [%1,---, 4] mepectaHm 
BOUHO C JudppepenyupoBanveM. CuileOBaTebHO, MOAKOJbILO WHKIOB sABIAeTC 
Zm(X1,+++,Xi)-MoqMofynem B C, a MOTOMy TaKxKe MMeeT KOHeYHOe 4yNCI 
o6pa3y1oulux. | 

SamMeuanue. YrBepxenve JleMMbl HecipaBeqMBO ja anreOp xapak 
TepucTuKH 0, Kak MOKa3bipaeT TpuMep asreOpbl, sABMAIOMelica TeH30pHbI: 
MIpOWsBeeHHeM BHEIWHeH asIreOpbl C OOpa3ylOUMMU 4, jz pasMepHocTu | 
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-asireOpbl MHOrouWIeHOB OT oOpas3yr1olux §&, & pasmMepHocTn 2, B KOTOPOH udp- 
PepeniupoBanve saqaHo creqyiouim o6pasom: dé, = dy, =0, dy = m7, 
dé = mb. , 
| ioe) : 
Jlem = i { 
Ma 2. Ilycme A= A epadyuposannan aaeeOpa, @ Komopoli 
p=0 
3adana yOolearouwan duaompayua 
| eres ge) A teatime APO (). 
| = ii i441, i-1 5 
O6pasyem npucoeduxennyto aaeebpy G (A) = SIA JA , 6 Komopoili 
ji 
)YMHOMeHUe sadaemca OObluHbIM CnNOCoboM: 
Feet, pio? Vasil, fa ,t fot, ig — 
} onycme aC AN" 7 A ee, axl Ala AT! “Aan a, — npouseons- 
Hole Npedcmasumenu CMedCHOIX KAQCCO6 A, U a, @ Al” y Al. mozda 
ible itis, as ¥ stl iste 
(A Ay 2Spah oH ee CCAU AyA, — CMEDKCNOLIL KAACC AACMCHMA Aya, 6 ATR 2te / 
1, ame ers 
ART RTLATE 1 ng nonaedem dy A, = Ady. 
: Ymeepxcdenue saxarouwaemca 6 mom,4umo ecau anee6pa G(A) umeem Koneu- 
HO€ 4UCAO OOpasyrowUux, mo uU aazeOpa A obOnadaem mem oe céeolicmeom. 
TlokasaTevIbCTBO OUeBMHO: B KayecTBe OGpa3ylIoUNx asredppl A MoxHO 
B3ATb NpelcTaButTeyehH OOpasyioulux aureOppl G(A) B ux CMe*KHDIX KJaccaXx. 
Hirax, B anre6pe H(G, Z,) umeetca KoHeuHoe aNCO OOpasyiomx. Koneu- 
-HOCTb UCIa OOpa3yroulux B H (G, Z x) HOKASbIBaeTCA MHAyKIMeli M0 &. 
| TouHad mocieqoBaTeJbHOCTh rpynl KoadbulueHToB 


| 0 Zp > Za Zn1 > 0 


 TIpOv3Bo NT TOUHY!O TOCJeTOBAaTeJIBHOCTb KOrFOMOJIOrHH: 


J 
H(G, Zp) red H(6, 2,0) 


eee 
H(6,Z,) 

Tloxaxkem mpexje seero, uto Im /=Keré umeet KoHeuHoe 4NCJIO COpa- 
syromlux. Ilycts j,_,: H(G, Z,2-1)—> H(G, Zp). SameTum, To Zp Kak Ufean 
B Zia WMeeT HyJIeBOe YMHOXKeHMe. OAHAKO B JlaJIbHeliWwemM NO yMHOxKeHveM 
B H(G,Z,) scerga OyyeT moxpasymMepatpca oOOblyHOe yMHOxKeHHe. Tora, 


ecan &°, 77 €H (G, Z ja—1); TO 
8? yn) = 88 US, Of A I ee” U on? 


Orcioya BUHO, uo oOpasyronuyne H(G, Z,.-1) YeTHOM Pa3MepHOCTH B cTe- 


neHH p lpWHaymexat sappy 5. Ilosromy paccyxeHMe, abaJlOrM4uHoe HCHOWJIb- 
3OBaHHOMY IIpH oKa3aTespCTBe seMMbI 1, MoKa3sbIBaeT, YTO Ker 6 HMeeT KoHeu- 
Hoe uvcIo oOpasyroulux, a tTakxe, uTO H(G, Z,a-1) KaK MOflyJlb Hay Ker 6 


uMeeT KOHeCUHDIM THI. 
Takum o6pa3om, B koubile H(G, Z,4) wMeeTCA ufead Imi c HyseBbIM 


YMHOXKeHUeM, (baKTOP-KOJIblO 10 KOTOPOMy, H30mMopipHoe Ker6, umeer KoHe4- 
Hoe YHCIO oOpasyroulMx. [losromy Aa MoKasaTe/IbCTBA KOHEYHOCTH HCA 
oOpasyiomlux B H(G, Za) MOCTATOUHO YCTaHOBUTb, TO Heal Imi, Kak Mo- 
Ayib Hal KombNoM H (G, Za), HMeeT KOHeUHDbIM THI. 

Elyctbe jowti(G Zoe), (G, Zp). Cua6gum H (G, Zp) cTpykTypoit 
HG, Z,q)-MOLYAA, NONOKUB AVA COH(G, Z),FCH(G, Zo) EO=J,0) U C. 
Tomomopdusm i sapaaetrcn torga H(G, Z pa) TOMOMOpH3MoM. Tlostomy jocta- 
TOUHO MoKagatb, uTo H(G, Z,) wMeeT KOHeYHBIN THN Hay H (G, Za). ITO 


Lot AY =< 
2 JIAH, vr. 125, Ne4 705 


q 


enaetca wHayKuneli no a. Umeem j/, =/,_,o/- Ilo MHAyKTHBHOMy Mpesno-) 
joxenmo, H(G, Zp) umeer KoHeuHplii Tun way Im/,_,. B cBow ouepedlb, . 
H(G, Z,a—1) MMeeT KOHeUHbIM THN Hay Im /. Cuegopatempuo, H (G, Zp) uMeeT 
KoHeuHblii THN Hay H (G, Z, 4). | 

Takum o6pasom, H (G, Za) €CTb KOJIbILO C KOHCYHBIM YHCJIOM o6pa3yIoulux | 
mipu mo6om «> 0. Koneynoctb ucla oOpa3ylollux B H (G, Z) tlonyyaetca U3) 
3TOrO HeMejJIeHHO. | 

Tlycts p*—nopayoKx rpynnpt G. TouHaa noceqoBatTesbHOCTb rpytl Kostp- 
(pHIUMeHTOB 


O-> p*Zies Zaza 
MpOW3BOANT TOUHYIO NOcJIeTOBaATeJIbHOCTb KOrOMOVJIOrHH 


yy, 8 
0—H(G, Z)-H(G, Z ya} > H(G, Z)— 0. 
IIponspenenve joS= 8 ectb romomopdusm Boxuitetua. Tak kak / MOHO- | 
mMopduHo, to Ker8=Ker$=Im/j/. Ho romomopdusm Boxuitelina sBasnetcs | 
mudipepenitupoBanvem B KOvIble KoroMoJorHli H (G, Za), a MOTOMY M3 sIeMMB! | | 
cilenyeT, uTo ero apo, T. e. H(G, Z), ABMMeTCA KOJIbILOM C KOHEYHBIM YHCJIOM | 
oOpa3yiouyux. Teopema | joKa3aHa. | 
Uro6bl oKazatb palluonanbHocTb cbyuKuun Ilyanxape anreOpst H (G, Z,), | 
HY2KHO BOCHOJb30BaTLCH CJIeYIOULUM YTBep»kKjeHHeM, CooOmeHHbIM MuHe M. P. ILa- 
cbapeBrueM. 
TT pouseonbHolti mOoOYyA® KOHe4HO2O muna Had KOAbBYOM MHOeO4NeHOB om | 
KON€4NOZ2O LUCIA NepeMeHHoLX UMmeem payUuoHaAoHyto dynKyuto IlyanKape. | 


| 
Iycrs A= >) A’ —rpanyuposannblii Mojyb Haj KOJbIlOM MHOroUeHOE 


A [x1,..-,%n]. JJoKasaTesbcTBO BefeTCA WHJyKIMel MO UMCJy MepeMeHHbIX | 
X,,-.+,Xn. Ec ato uncsio paso 0, ro A ecTb KOHeYHOMepHOe BEKTOPHOe Mpo- 
cTpaHcTBo Hay tosiem A w ero byHkuMa IlyanKape ecTb MHOrowieH. 

Ilycrp N—nogmozymb B A, cocTosMi u3 aemeHTOB @€A TaKkux, 4TO 
X,a—=0. Torga MoxHO 3anicaTb TOUHYIO MOCJeLOBaTeJbHOCTb 


Oe NbesMile Aa Sora aA? ey 
re r= deg x,. J\na pasmepHocTeH STHX BeEKTOPHbIX MpocTpaHcTB NoJyyaeM 
dim N? — dim A? + dim A®™’ — dim (A?™’ /.x,A") = 0. 
Yuuoxaa ua ¢?*” w cKnagbiBaa, omy 
t" (Fy) — tO) + fa) — Pi —Fa).,a 0) + Po(t) = 0, 


rae P,(t) u P,(t)— HeKoTopble MHoroywneHbl. Tak kak Nu A / X,A ABMAIOTCA 
MOJYMAMH KOHeYHOrO Tuna Haq A(x,,...,Xpn-y), TO WR (Mela (t) — 
nA 


R(t 
i i > , Tae R(t) — paunonanpuan 


dbyHkuua. Takum o6pasom, R(t) ecTb palvoHadbHad (yHKUMA CO 3HaMeHa- 


| 


pauMonabuble dbyHKiwu. Max, f, (t)= 


tenem | | (1 — poy Tle f;— pasMepHOCTH YeTHOMEPHbIX OOpa3ylOllUx asre6ppi 
H (G, Zp). 

Hactosmas pa6ora sblllowHeHa nox pyKosogctsom VM. P. Iladapesnya 
KOTOPOMY 4 BbipaxKalo HCKPeHHIOl0 OJlarOapHOCTb 3a WeHHbIe COBETHI ykasaHus. 


Mockoscku rocyapcTBeHHBIii yHHBepcHTe}r 
um. M. B. JlomoHocosa oA Tass 


UHTHPOBAHHAS JIMTEPATYPA 


1H. Cartan, Séminaire de Topologie algébrique de l’Ec. Norm. S i 
1951 (polycopiées). 2X1.-PI\S ¢ tre, “GH och — hild, Trans. Aine Math. Soca 
110 (1953). oA. Xu. K 9 ae Sie P. ad apesuu, JIAH, 116, 1066 (1957). 
P. : n. Math., 54, : : i. 
Hei aan Woes ( ) N. Steenrod, Proc. Nat. Acad. Sci. 
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Hoxnaygn Akagemun nayKx CCCP 
1959. Tom 125, Ne 4 


MATEMATHKA 


Akanemuk AH ApmCCP M. M. J)KPBALUSAH 


PA3JIOQWKEHHE MEPOMOP®HbIX ®YHKILHM B OBOBLUEHHbIN 
PA MAKJIOPEHA 


B HacTosieH 3aMeTKe MpuBOAMTCH NocTpoeHve oOo6meHHoro almapata 
pana Maksopena Avid mpeyctapseHusn MepoMopHbIx Ha Bceli MocKOcTH (pyHK- 
UHH C 3aaHHbIM MHOKeCTBOM IOJIOCOB. 

1°. Bpegem cuayana HeKoTopble npemBaputebHbIe O6o3HaUeHMA H (popMyJIbl. 
Ilyctb {ag} (|a@e| > 1, k=O, 1, 2,...)—npovsBonbHaa nocneqoBaTebHOCTb 
-KOMIIJICKCHBIX UHCEJI, HYMepOBaHHbIX B TlOpAKe BO3pacTaHHA UX MOsyuleli u 
/ YROBJICTBOPAIOWINX YCJIOBUIO 


lim | a,| = oc. (1) 


O6o3Hayum uepes R {ay} Ksacc dbyHKuni D(z), MepomopdHbIx Ha BCcel 
MJIOCKOCTH Z, BCe NOJNOCbI! KOTOPbIX paCHOJIOKeHbl Ha TOCJeLOBAaTeJIbHOCTH 
-Touek {az} (k=O, 1, 2,...), Mpwuem, ecm a, ABJIAeETCA NOOCOM JIA cbyHK- 
uuu ®(z), TO ero KpaTHOCTb He NPeBbIWaeT KpaTHOCTH TOUKM Q,; B YHCJIO- 
BOM MOCseROBaTebHOCTH {Ag}. 

O6osHayaa a, = 1 / a, (R= 0, 1, 2,...), BBeeM accolMupoBaHHyto C {az} 
NOCJIeOBATeJIbHOCTb KOMIJICKCHbIX uncen fap) (k= 0,1, 2,...), pacnomoxex- 
HbIX BHYTPW eMHMYHOTO Kpyra |z|< 1, HyMepoBaHHbIX B NopsyKe yOpiBaHua 
MX MOJlyJIeH M yOBJeETBOPAIOWINX yeuOBHIO dim lel =O), 


B jlasbHelilem Oovlee yOOHO B3aMeH eoicon R {ay} POBOpuTb 0 Kkwlacce 


| MepomopipHbix (pyHKuni Ril fap, The ag=1 / ay. 
PaccmoTpHM CHCTeMy — pal\MOHa/bHbIX (pyHKUMH Cc MomiocaMH B TOUKaX 


Ap=1/ a (k= 0,'1, 2,...): 


o6(2)= a (2) 


1—|a 2 fi Z— Op 
ae n ince Drea 
n (2) on hres 1—a,z ii 5A — ye (" ) 


Sra cucrema (byHkKuMi Mp MponsBONbHOH MOCAeMOBATeEbHOCTH {H%g} 
(jaz|<1,2=0, 1, 2,...) opronopmMambua Ha eAMHHYHOH OKpyXHOCTH B CMBICUIe 


aint le 0 , 
en) Fm Old |= Beg 


ey RIT 7 


| |=1 

B YeM JIerKO yOeAMTECH MIPOCTbIM BbIUHCJIeHHeM ( 

2°. Teopema. JTycmo ® (z) — mepomoppxaa pynkyus us Kaacca Ril / 4). 
Tozda umeem mecmo pasaoocenue 


e= Sane, a= ) On OA! @=0 1.2.9 °@ 


| C|=1 


Li?) 
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pasHomMepHo wu aOCoAIOMHO cxodaLYeecA 6 M060 OepaHu4eHHoll U 3amKAYmot 
obaacmu, He codeprcatueli moueK nocaedosamenbHocmu {1 _/ Op) (p= 0 Slee, ae 


Jan Koaduyuenmos {Cn} pasnomwenusa (4) cnpaeedauea makoce opmy aa 
—) tte, tea) dt 


Cn = Dre oO GE oda 
Ie a ( a 5) ( Cnty) Paty (5) (5) 


(r= 0; |e Perce) 


2de Onn OaxHoeo n (n=O), 1, 2,. dy R—a1o60e 4Uucao uz nodxodAWUmM 
ob pa3z0m 6blOpaHnHoeo UNMepEana (lol, aly 
Tloxasateupcerso. Ecau D(z) — npon3sBoubHaa PyHkKuMA M3 Kacca H, 
Pucca BHytTpu |z|<1, To pa3zmoxenve (4) CXOMMTCH K @ (z) B cpeqHeM Ha 
okpyxkHocTu |z| = 1, 4 paBHoMepHo B s060H 3amMKHyTOH YacTu Kpyra|z|< 1 *. 
M3 onpemeneHua cucTemMbl (yHKUMH {Pp (Z)} CleqyeT, 4TO KoacbbunwenreE 
pa3yioxKeHud (4) MOXKHO 3allHCaTb Take B Bue 


“sibel | en | ieee 
eng \ CC ae caw Wee 4H .1,2,...). © 
VG k=0 
Jjia gannoro 2 (n=0,1,2,...) uncno J, onpeqemum TaKUM o6pasom: 
Ds a. Weis COLIN Con a Ona la ae pan ecm | a, |= |O,1|=28 
=| On pres np | S| 0%; Ws HAKONE, vp, — 17 1a, |, ecm | On | = 


Eaiig ee =.54.5.> Xp |- 

V3 cnoco6a BplOopa uncwia J, cueqyeT, uTO NOAMHTerpasbHad (PYHKUMA B 6) 
He WMeeT ocoOblx ToueK B KOubUe |%|<|C|<l,, ostomy copmyuly (% 
MOXKHO 3allcaTb TakxKe B BUe 


Page el oenafia a soit 3 G 


1¢|=R 


re R (j%|<R<ln) mo6oe. U3 onpexenenna cyHKuun o,4,(C) u us (7) 
JlerKO BbITeKaeT (popMyvia (5) TeopeMbl. 
O6osHauum uepes K(R, |%|) OOMacTb 3amKHyToro Kosa */2(1 + | % |)< 
<K|z|<R, rae R>|o./+ npoussombno wu BHlOpawo MMW Tak, UTOOBI Ha 
okpyxHocTu |z|= R He OKa3asICb TOUKM MocseqoOBaTembHOCTH {1 // ap}. 
Bpi6epem wesoe uncio p= p(R)> a TakKHM OOpa30M, uTOObI upH k > p 


Las oo 
uMem |a,|< R4; Trorza dbyHKunu e" te p) He OyyT uMeTb HH HyseH, 


HM TomtocoB B Kobe K(R, | a, |). 
SameTuM Tellepb, uTo Kora ZEK(R,|a |) uRk>p, 
Z 2| ap | 


STF 7o01 


<Rioel<1, | apz|<las|R<1, 


oTKya CyleqytOT OMeHKH 


2|a,| 2|a,| 
gn 6 44 (ie: ( i 
J2—anl <le|(1+] Bi) <lel (1+ TL) <|zfexp {Pret 
dell tla ® < expt | ax |}; (8) 
* B oOmem cuyyae, Korgqa TOUKH {4,} MOryT crymaTbesA K OKpyxkHocTH |z|—=1, Aaa 


ame 2 ae sg 3TOTO yTBepx eHHA HeoOxozHuMa H foctTatTouHa pacxXOJHMOCTb pxa 
z tl ¢el) = + 20 (cm. @)). 
- 


|2—anl>l21(1—|%]) > 121(1— Ae ) 
| 1 — az | > (1 —|oe||2)) > — Roa). (9) 


limes B By Tellepb O4eBHAHOe HepaBencTBo 1 — x > e—**, 0 SX, UB 
culyyae HajoOnocrTn BbIOHpad uNCIO py > p us ycnoBHA Rhoel< Yak > py 
} M3 oueHoK (9) nosyuum mpu zEK (R, |%|), R> py: 

8| a, | _ 
lz—a4|>|z\exp{—qr » |l—agz|>exp{—4R|az|}. 9’) 


CoOupai BMecte moutyuenHble ouenku (8) u (9), 3aksouaem, TO MpK 


| ZEK(R, | a)) 
|z[P-" A, (R) exp |B, ce loal} <| I] Sane 
k=p 


k=p 1—a,2 
n—1 
<|z |"? Ai (R) exp {Ba (R) pS jaalt Heep aay, (10) 
k=p 


‘rye A,.(R) u By.(R) — non0xKUTeNHbIe NOCTOAHHDIe, H€ 3aBMCAlMe OT N. 
IIo ycuosuto Teopemp! lim |a,| = 0, cleqoBaTebHO, HMeeM Tak>Ke 
k 00 


n—1 


lim — >} Joe] =0, 


noo k=0 


OTKyjJa HW M3 oueHOK (10) caenxyeT, 4TO 


n—1 
‘ z—a, jin 
lim <a = |Z, 1] 
lim | 5 | | ( ) 


NIpHTOM paBHOMepHO B OOslacTn K (R, | |). 
Ilyctb Tenepb R, > |%)|4— Apyroe npou3sBoubHOe, HO (PHKCHPOBaHHOe YHCJIO. 
M3 onpeyenenua uncen /, ceqyeT, uTO 


Lp Ry UP ke — 7 eR): (12) 


[lostomy dopmy.sty (7) MoxKHO 3allucaTb Take B BUe 
n=1 
{— an 2 "Te Aue ta ’ 
q=G | 00(SS 5). a, ter 
[CER hing “SG 
Viz spi6opa uncen J, u us (12) cneqyer, yTO B 3amMKHyTOM xKpyre |o|/< Ry 


HeT TOWeK TocsefoBaTebHOCTH {1 /a,} (k> 1). Mlostomy mo dopmyae (11) 
OyeM HMeTb 


lim ‘TT tam eats pu Ree sc (13). 
N->00' p—r C—O Ri 


C ypyrok cropounl, dyHkinsA 


Fe = 
® (¢) 1—a,¢ 
if ap Gm Oy 


HelpepbIBHa Ha OKpy2xHOcTH |C| = Ry HM, CieLOBaTeJIbHO, 


max |, (S)| <M, (Ri), (14) 
Io 1=Ri 


rye M,(R,)—nocTosHHas, He 3aBHcallat OT NDT. 
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V3 (7’), (14) u (13) 6ynem uMeTb 
— Vp 1 
limV |¢nl< Fe 
WM Tak Kak Ry > |%| + OblIO MpOH3BOJIbHbIM, TO 


lim Vieaes 0. (15) ) 


n> Co 


BuiGepem Temepb focTaTouHO Masioe unico © =«e(R) >O0 Takum o6pa3om, 


yTOObl Kpy2KKH pafuyca © Cc WeHdTpaMu B TouKax {1 /op} (R=0,1,...,p—]) 
norapHo HW Cc rpanunel Kombua K (R, |% |) He MepeceKamucb. OOo3sHayvM Yepes 


K (R, ||) 3aMKHyTy!o o6ylacTb, Nosyyaroulyioca v3 Kombila K (R, | % |) mocs1e 
BLIKHALIBAHHA M3 Hero BCeX YKa3aHHbIX KpyXKOB. SIcHO, YTO B 3aMKHYTOH 06- 
p—1 

(p) { i haa | 

gaetu KY: (R, ||) DYHKUAA -——=—— lI ——— , N>p, He MMeeT HH Hy- 
D5 02 pug to OS | 

nel, HA Momocos. 3ametus, uTO mpx n>p uno (9) |1l—on,z|>1—R\{apl, 
oOTCIOJa 3aKNOYAeM, TO CYLeCTBYIOT MO/OXUTebHbIe NOCTOAHHbIe m2) (R) | 


H m’)(R), He saBUCAIMe OT > p UM Takue, 4TO 
p-1 
= 0, )7 Ye 4 Z2— Ap 

0 < mw (R)<|(— 2" )°_4_ J] Ae 


(2) 16). 
1—a,2 poy 1— Op2 Sars) ( ) 
np n> p, z2€K(R, | a9)). 

M3 dopmyap (11) uw u3 oeHoK (16) 3akstO¥aem, TO 


lim Ve @ = Ih (17), 


MpHTOM paBHOMepHO B KaxXfOH 3aMKHYTOH oOlacTH BHja ee (R, | & |) 
(R > | % |). 


V3 npeyesbHbix paBeucts (15) u (17) cnemyer, TO pad 


Dn Pn (Z) (18) | 


aOcoJIOTHO HM paBHOMepHO CXOquTCA B Kako o6acTu Buga K? (R, | a |). | 
Sro WMeeT MeCTO TakxKe WH Ha oKpyxHocTH |z|=1/.(1 +|a9|), BXOAAMeH B~ 
cocras rpanuup o6uactu K”)(R, ||) np 060M R > | a [1. Orcioqa serKo 
cefyer (*) aOcomoTHad HM paBHOMepHad CXOJHMOCTb pa3soxKeHna (18) uv B 3aM- 
KHyTOM Kpyre [Z| 7/2 (1 + | &9)). | 

PesioM¥pys, UPHXoMM K 3aKJIIOUCHHIO, 4TO pa3sloxweHve (18) paBHomMepHO — 
M aOcouNOTHO cxofuTca B m06oM Kpyre |Z{|<R mocwe BbIKMbIBaHHA U3 Hero 


MPOW3BOJIbHO MaJIbIX KPy2KKOB C IleHTpaMH B TOoUKaX {1 /a,} (k=O, 1,2,...). 
Ho mpu |z|<1 psy (18), kak yxe Opluio NOoKa3aHo Bbllle, NpeyctaBssaer (yHK- 
unto © (z), MOSTOMy M3 IIpHHWWNMa aHa/IMTM4eCKOrTO NpoOoOMKeHMA CIe_yeT, 4TO 
TeopeMa TOJIHOCTbIO JOKa3aHa. 

SaMeTuM, 4TO B Cayyae, Kora ®(z)—wuenad cyHKuua (T. e. Korga Bce 
NOJIOCbI HCYesalOT B O€CKOHEYHOCTH), MOXKHO HOOXKUTH a, = 0 (k=O, 1,2,.. A) 
Tora Mbl MOJIyYYMM KJlaccHyecKy!0 TeopeMy TeopHu yHKiMi Oo pasloxKHMOCTH 
WebIX PyHkWWH B pay Maknopena, paBHOMepHO uM aOcomloTHO cxoy_auiMiica Ha 
BCeH IJIOCKOCTH 2. 


Tloctynuao 
17 XII 1958 
UMTHMPOBAHHASA JIMTEPATYPA 


+ J. L. Walsh, Interpolation and Approximation by Rational Functions, Sot 
and § 10, 7, N. Y., 1935. 2M. M. *xp6amsun, Hsp. AH ApmCCP, 9, Ne 7 (1956). 


a 


°T. Moana, lf. Cere, 3anaun u Teopems 13 anamusa, 1, org. III, 3aqaun 302, M., 1956- 
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Wokxagp Akaygemun Hayk CCCP 
1959. Tom 125, Ne 4 


MATEMATHKA 


MW. A. ABPATHMOB 


HEKOTOPDIE NIPEJEJIBHbIE TEOPEMbI JJIA CTALLHOHAPHbIX 
B Y3KOM CMbICJIE BEPOSATHOCTHbIX MPOWECCOB 


(ITpedcmasaexo axademuxom A. H. Konmoeoposuim 8 I 1959) 


Ilyctb {xj}, — oo <j < 00,— cTamMoHapHblii B y3KOM cMbICIe Mpouecc c 
HCKPeTHBIM, IIPHHMMAIOUIHM BCe LesIble 3HayeHHA, BpeMeHem. Hac 6Oyzer unTe- 
pecoBaTb NpefeJIbHoe MoBeseHHe (PyHKUMH pacnpeyerteHun cyMM 


aro same 


Sx B 


Sra An 


rye A, u B, —HOpMupyrlolive MocTosAHHEe. 

Ilo-BuyuMOMy, HHTepecHble pe3yJIbTaTbI B 3TOM HallpaBJIeHHH MOXKHO TOJy- 
YMTb, JIMWIb eCJIM HaJIOXKMTb Ha Halll Mpollecc HEKOTOPbIe OFpaHHYeHWA, 3aKJIIO- 
dalolHeca, rpyOo roBops, B He3aBHCMMOCTH HayaJl H KOHILOB mporecca. Mb, B 
‘YaCTHOCTH, OrpaHHuMBaeMCA paCCMOTpeHHeM MIpolleccoB, yOBJeTBOPAIOULUX Of- 
HOMY H3 CJle/{yIOWWMxX TpeOoBaHHit: 

¢€ BepoxTHocTbIO | 


sup |P {B|Mco} — P {B}| <9 (k) | 0; (1) 
BEMe+ 1 
sup |P {AB} —P{A}P{B}|=(k) 10. (2) 
| AEM og 
| BEME) 
Byecb M2, —co<a<b—1<oo, oGosnayaer o-anre6py coOviTHii, mopork- 
JlenHyto coOpituamu Bra {(x;,,..-,%,)EFE}, re a<ip<ien<-.. <i-<8, 


E—r-mepuoe Gopesesckoe mHoxecTBO. TIpoueccpl, yqOBMeTBOPAIONHe TpeOosa- 
nuio / (= 1,2), Mbl OyfeM Ha3plBaTb NpOWeccaMu, PeryAAPHBIMM B 
emuicae / usu l-peryApHbIMH Npoweccamu. Ycuosue (2) daxtue- 
‘CKH eCTb paccmoTpeHHoe PosexHOsaTTom (*) ycmopHe crpororo TepeMeLUuMBaHHA. 
Herpyauo moka3aTb, uTo (1) SKBMBaJIeHTHO CuJlefyIOUleMy TpeOoBaHHlo: JIA 


mo6nx AEM ., BEM 
|P {AB} — P {A} P {B} | <¢(A)P {A}. (3) 


Tlostomy BCAKHH Mpouecc, peryJAPHBI B NepBOM CMBICJIe, peryJApeH M BO BTO- 
pom cCMBICJIe. 

[]pumepamn peryJIApHbIxX MpolleccoB MOryT CJly2KUTb HeSaBMCHMbIe BeJIMYMHBI, 
m-cBa3aHHble BemMunHe! (2), HeKOTOPbIe cCTalMoHapHble mpomeccbt Mapkosa 
(p(k) = e—*). MoxHo mpBecTH H [pyre MpHMepbi, HO MbI He 6yeM Ha STOM 
OCTaHaBJIMBAaTbCA. 
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4H 
i 


Teopema l, ITycmo {x;} —2-peeyaapnoui npouecc. IlocaedoeamenbHocme 
gynkyutl pacnpedenenun F,, (2) = P {Sn < Zz} moscem CxoOUmbCA AUb K ycmou! 
uueolm sakonam. Ecau npederonoui Onan F(Z) ycmotiauéoltl 3aKOoH Umeem NoKas 
samenb a, mo B,=n¥*y\(n), ede + (1) — mednenHo MeCHSUOLUAACA 6 oe -, 
Kapamama PYnKYUA. 

B jJlasibHeiiiemM MbI OyeM BCIO,y NpeAosaratb, He OrOBapHBaA STO ocoto 
YTO Ex? <oo, Ex) = 0, M WHTepecoBaTbCA HCKJIOUMTeJIbHO CXOJMMOCTbIO K HOP 


cca 3akoHy. O mpoleccax, Jif KOTOpbIX (byHKUMA pacnpejemenur 
P {S, < z} acummToTuuecku HOPMaJIbHa, MbI OyeM TOBOPHTb, 4TO OHM nowy 
HAIOTCA WeHTpaJIbHOH TpeesIbHOH Teopeme. 
Teopema 2. J[ua mozo umobol npu NeKomopom nodbope nocmosHHolx B 
@ynkyuu pacnpedenenun cymmM 


Cre S wr eee 


CXOOUAUCH K HOPMQAbHOMY 3QAKOHY | 


0 (z)= = | ent dy \ 


u ux Oucnepcuu CMpPeMUAUCE K eounuye, HeEOOxodUMO U Oocmamo4Ho ebino AHeHUE 
CAeOYIOWUX YCAOBUL: 
1) DS, = E {(%) +... + Xn—1)?} = ny (n), 20e 1 (n) — medrenno menstowancs 
6 cmolcae Kapamama dynkyus; 
2) Onan atoboti cucmemo qynKyuli k(n), p(n), yoOoeraemeoparoweti mpebe-+ 
BQHUAM: 
a) k(n) 00, p (n) > 00; | 


(n— h(n) p(n) (A (W))? _, 9, 


6) O22 HeKomopoeo 6 > 0 Be 


9 one (=HPe) 0 


npu sobom ¢ > 0 é6binoansAemcaA CoomHoWeHUe 


2 dF ip (ny (2) > 0. | 


S0eth Fy(2z)—=P {xy +s nee ky <2) | 
HerpyHO BueTb, 4TO BCerfa CyleCTByIOT cucTeMbI (yHKuUMH p(n) u k(n). 
YAOBJIeETBOPAIOUWe TpeOOBaHHsAM a), 6), B); OTMeTHM, KpoMe Toro, 4TO Ha caMO 
ese ycuopue (2) TeopeMbl JocTaTOUHO MIPOBepUTb [ist KAKOH-HHOY Ab OAHOH CH- | 
cTembl (byHKUH p u Rk, yoBmeTBopsiouleli ycuIOBHaM a), 6), B), HOO Tora 
OHO OyeT BHINOJHATLCA U JIA mOOOH noxoOnoh cucrembl. Pesynpratbl TaKkoli 
npopepku dopMyviMpyloTca B Teopemax 3 u 4. | 
Teopema 3. Ecau {x;}— l-peeyanpnoui npouecc makoli, amo Oaa He- 
Komopoeo §>0 E {| xX, |?+8} < 00, uw ecau | 


DSa=E {xg eso. Ero | 


Xot...+%x | 
Pp {—_____*> < z\_. © (2). | 


* : 
Teopema 1 ogHoppemenno Haiizena B. A. Bosmkonckum u IO. A. Posanospim B Mocxse. Muu 
KE BIIEPBbIe, HO B HeCKOJIbKO HHO (bopMywMpoBKe MoMyyeHa Teopema 2. 
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k=l 


o% = E {x2} + 2 >) E {xp xj} <0; 


j=1 
i} ecau edob6aeok « =~ 0, mo 


AOE weet per 
a a a 


B tTeopeme 4 cofepxkutca Teopema J[maHaHybI Oo MOuMHeHHOCTH WeHTpasmb- 
| HOM MpefeyibHOH TeopeMe m-CBA3aHHOM cCTallMOHapHOH MoceqoBaTeNbHOCTH HM 
Teopema Haraepa 0 IleHTpaJIbHOH MpeesIbHOl Teopeme quia were Mapxosa (?, ). 
_ Teopemy, aHasioruunyio Teopeme 4, MoxHO cibopMysmMpoBaTb Jin 2-peryssap- 
HbIX TpOleccoB, HO B Hel TpeOoBaHue E {x°} < 00 HY2KHO 3aMeHHTb 3HAa¥HTeJIb- 
HO Ooslee CHJIbHBIM: C BeposTHocTHIO | | x%)|<C < oo. 


Ilyctb cayuattvad Benuuuna fy) wsmepuMa orTHocHTebHO INZ.. Torga fo 
npecTaBuMa 5 Buse 


lige d (one Aes X ae kos Okeke.) 


rye fj — Oeposckan dyHKuus. [lonoxumM 


IIpouece {fz}, OYeBHAHO, CTallMonapeH. 

Teopema 5. ITycmo {xj} — 1-peeyaapnolll npoyecc, caywauHan 6eAu4u- 
na fy usmepuma omHocumercHo M=. u npouecc {fr} noaywaemca us fy KaK 
: ykasano eve. Jlonycmum, 4Mo BvINOAHAIOMCA CAeOYIOUUe YCAOBUA: 


IEE hd << 0050 E tf ohi=0; 

2) Se (A) < 00; 
1 

3) >) [E fo —E {fo |Mtea} P31" < 00. 
k=1 


Toz0a fo Bye 2) E fol) < co u, ecau o=&0, mo 
1 


p {Perit <2| +O) 


Teopema 6. /Tycmb {xj} cmayuoHapHol 6 Y3Kom CMbICIe (He o613a- 
- : 5 : 
meaono l-peeyaapnoit) npoyecc Cc Ex) = 0 u Ex? < co; nycmo 


DSn = E {(Xo a. Cy cre) a CG ae => CO. 


co 
<a 1 
Tononum yj= Dy Ce-iXp 20€ Ar ec er 
k=—0oo —oo 
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Toe2da, ecau 


pe <0 (2), 
V Ds, 
mo 
{ere <2|> ® Go), 2de 0 =| 3} c|- 
V DS, = 
oo 
Ecau >| Ce=0, npoyecc {yj} noduuHsemca yenmpanonol npederbHoll me- 
—OO 


Opeme 6 MOM U MOALKO 6 Mom CaYy4ae, eCAU Npoyecc {x;} nod4wuHAemcA YeH- 
Mpancnoti npederbHotk meopeme (cp. (°)). 

Teopema 7. I]ycmb cmatyuonapnoui npoyecc {yj} noAy4aemca C NOMOUbI0 
CKONGBAUICZO CYMMUPOGAHUA UZ nocA~eOogaMeAbHOCMU OOUHAKOBO pacnpedereH- 
HOlX HE3QBUCUMBLX BEAUMUH {Xj}, 


© co 
a 

y= ys Cr—j Xk» > C2 < 09 
=— CO —co 


Tozda, ecau B2=E {(Yo +...» + Yn—1)*} > ©, mo 


a <+o@). 


n 


SameuaHue 1. Tpe6opanne, uToObl — co <j < oo, He ABMAeTCA cCylle- 
CTBEHHBIM; BCe OMpeevJIeHHA HM TeOPpeMbl MOXKHO Oe3 Tpyfa MepeHecTH Ha Te 
emyuau, Korgqa j >O0 um j<0. 

SameuanHue 2. Bce chopmMysupoBaHHble BbIIIe TeOPeMbI BePHbI JIA Mpo- 
weccoB {x;, — co <t<0o} C HelIpepbIBHbIM BPeMeHeM, HYXKHO JIMUIb B HX 
(pOpMy/JIMpoBKaX HeKOTOpble CyMMbl 3a€MCHHTb MHTerpaJiaMH. 

Cnenya H. A. Canorosy (4), MOxHO MOJyYHTb MHOTOMepHbie BapHaHTHI Ha- 
IUMX TeopeM. 


JlenuurpayckH rocyfapcTBeHHBIi yHHBepcuTeT Tloctynuao 
um. A. A. )KgaHosa 2 1 1959 


UWMTHPOBAHHAA JIMTEPATYPA 


1M. Rosenblatt, Proc. Nat. Acad. Sci. USA, 42, 43 (1956). * P. H: Dia- 
nanda, Proc. Cambr. Phil. Soc., 49, 239 (1953). *C. B. Haraes, Teopus sepoat- 
HocTeli u ee npHMenennaA, 2, Ne 4 (1957). *H. A. Canmoros, Yen. matem. Hayk, 5, 
B. 3, 137 (1950). 
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Wornagn Akanemun Hayk CCCP 
1959. Tom 125, Ne 4 


MATEMATHKA 


A. H. KAJIAHAHA 


}O TIPHBJIMDKEHHOM PEWIEHHM OMHOrO KJIACCA CHHIYJIAPHbIX 
WMHTEFPAJIbHbIX YPABHEHMH 


(ITpedcmaeaexno axademuxom H. H. Mycxeauweuau 11 XI 1958) 


PaccMOTp¥M HHTerpaJbHOe ypaBHeHuve MepBoro poga c agpom Koum * 


1 iI 


ie | OS + ae | hl, Dede =H, (1) 


t—x 
—1 —1 


Tie k(x, t), f (x) — 3amanHpie Ha oTpeske [—1,1] HempeppiBHble tbyHKUMH CBONX 

apryMeHTos. YpasBuenue (1) BcTpeyaerca B MpHsOxRKeHHAX K adpoAMHamuKe (?,°). 

Hye OyfeT yka3aH TIpaAMol cnoco6 ero mpv6mxKeHHOrO pellleHHA B Upeyno- 

JIOXKCHHU, YTO OHO MMeeT TOUHOe pellleHve OHOFO M3 YKa3bIBAaeMbIX HHKE BHOB. 
19, Pemenuue, pa3spbiBHOe Ha KOHWAaAX OTPe3ka. Takoe pewlenue 

“MeeT BH 

) a (2) 


Te ~) — orpaHwyeHHan dbyHKkuua Ha [— 1,1]. Togcrapum (2) B (1) uw BBezem 
HOBYIO lepeMeHHylo 9% paBeHCTBOM x=cos?(t=cost), OCd<n. 
Torga (1) mpuBeyetca K BULY (AIA PyHKUM ¢, f ocTaBAeM TpexkHHe OOo- 
“3HaueHHA) 


™T 


{ TT 
P| OK 5 + FA (c05 9, cos +) go (2) de = fF ). 3) 
0 0 


TlocrpovM wHTepnomalHOHHEI NomunoM JlarpawxKa Jia MCKOMOH (byHKILMH 
$y (x) lo ueObIIeBCKHM y3JlaM (1 — HaTYyPpaJIbHOe 4HCJIO) 


: 2m—1 
Xm = COSI m, Im = — (ita Weil) 


Kak v3BeCTHO, TaKOM NOJIMHOM uMeeT BH (*) 
cos Nn sin 9, 


ror [Yo X¥ = — > (— ])v+1 Po (xy) cos 9 — cos 9, (x = COS 9). (4) 


v=1 


SameTuM, uTO ZpoOb B MpaBolk uacTH (4) mMpeycTaBsseT co6oH mpi J10- 
6oM ¥ yeTHbIii TpHroHOMeTpH4eCcKHH NMoMHOM Topatka <n—1. Onpefzens 


* Teopua Takux ypaBHeHHii u3mox%KeHa B Monorpapua H. HW. Mycxesmmpaau CV 


Koa(PPUUMeHTHI STOrO TNOJIMHOMa C TIOMOIIbIO H3BeCTHbIX PaBeCHCTB 


cos nt dt __ Sinn (OS 9<n; n=0, ora) (5) 


4 
T cos t— cos 9 sin 9 


ould 


3anviuem cpopmyvly (4) B BHze 


n—1 


baton 1223 et Speontavteomo (Gee Gey) AG 


v=1 m=0 


Ha ocHopaHHu JByX TpebIyUIHX PaBeHCTB BbIBOAMM KBallpaTypHy10 op: 
MyJly jit OcoOoro uHTernavia 


1 n n—l 
i o (t) dt 4 | 
an \ aioe = renee 2 >) cos m9, sin m9. (7>} 
—1 v=1 m=0 


Ota dbopmyia TouHa Bcerfa, KOrZa %(x)— MoMHOM oT x Nopsaka Cn—1. 
Ko BTopoMy MHTerpasy B JeBoli uacTH (1) yoOOHO npHMeHuTb dopmysy | 
Tuna Tayeca (4) 


iJ n 
F d T : 
\ sia) = Oy F (cos 8y), (8) | 


cipaBeqiMBy1o, Korya F (x) — nomuHoM nopaaka <2n—1. Ha ocuopannu ee 
OyeM HMeTb 


1 n 

il 4 

oe \ k(x, t)9(t)dt = = % (cos 9, COs 9) % (cos 9). (9) 
=f v= 


Popmyvibt (7) u (9) AaloT BOSMOXxKHOCTh 3aMeHUTb ypaBHeHue (1) cucTeMoii. 
JIMHEHHbIX ayireOpawueCKUX ypaBHeHHH OTHOCHTe/IbHO MpHOMWKeHHbIX 3HaueHuii | 
MCKOMOH (pyHKIMH B y3vOBbIX TOuKax. Tlocuie HeKOTOpEIx ynpouleHUli cuctema. 
9Ta TIpHMeT Bu 


Dida =e Cit == boron n), (10): | 


rest 9m F 9, | 
Omy = al an o, ctg 5 1 R(cOS%m, COS %,)] ; (11) | 


Bepxuwit 3Hak Oepercs B cJlyyae, Kora uncO m—y HeyeTHO, a HWKHUI — 
KOrla OHO 4¥eTHO. 

Tlocne pemwienua cucrempt (10) npuOmmKenHoe pemenwe (1) Haxogqutca no, 
cbopMysiam (2) u (4). 

2°, Pemlenue, OrpaHuyeHHoe Ha O2HOM KONE. Honoxum 


90) = V *¢0(x) (lay 
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“M, MOAPOTOBHB 9TO BbipaxkeHwe No-NpexkHemy B (1), 3aMeHHM (x) MHorowe- 
‘Hom (6). Torga, kak u Bblille, nomyunTca KBafpatypHaa cbopmy,ia * 


1 = a 
4 o(t)dté 1—cos® nV 3 é. 
2m \ t—x = ——— 2 #2 2) cos mi, sin ms. (13) 
Al, v=1 m=0 


@opmysia xe (9) B STOM CJlyyae 3aMeHUTCA eli anasornuHol 


1 


= \e(x, L)e{t).4t = ol — cos 9) (cos 9, cos Sy) ~o (cos 9), (14) 


—1 v=1 


KoTOpan Oyler TOUHOH, ecm k(x, t)¢(t) ecTb NomMHOM oT f MOopaaKa < 2n — 2. 
| IlpHMenenue mpesbiqyuyux copMy Kk ypaBHeHuto (1) npuBoqUT OlATb K 
--cucteme (10), npvuem KosdPuUHeHT! &my MpeAcTaBATca B Buse 


1 Sin 9m + %, ‘ 2m 
Cry = zz |te 3 lg —g— + 2 sit > 8 (C08 Fm, Cos 9s)| Ge) 


| Suaku BblOupaloTcaA Kak BBILIe. 
3°, PemeHue, oOrpaHuuyeHHOe Ha O6OHX KOHWAX. B 3Tom 
cuyuae, Kak u3BecTHo (1), o(1) = ¢(—1) = 0. Monoxum 


(x) = V1 — x4 (x). (16) 


CormacHo sToMy O6yeM puOmKaTb (x) HeYeTHbIM TPpHrOHOMeTpHYeCKHM 
MIOJMHOMOM OT 9(X = cos), MOCTpOeHHBIM IO y3vlam 


Ke = COS Vine UA = Amel (i= Er) 
 3ror nomwHom uMmeer Buy 
9 n n 
LAey ss \ = vere +e >; sin md, sin mo. (17) 


yv=1 m=1 


Orcioga, aHasloru4yHo Mpesbilymemy, WoysnTca KBakpatypHax dopmyvia 


1 LW f 
1 e(ijdt et sin ma, cos m%; 18 


Ha TOUHa Bcerga, Korga ¢ (cos 9) — HeyeTHbIM TPHFOHOMeTPHYeCKHK = TOJIMHOM 


nopayka < 7. 
K peryapHomy wuTerpasly B (1) OyemM No-MpeyKHeMy PHMeHsATb cbopmy- 


wry Tuna Tayeca (*) 

1 n 

‘ T Nt conser 

2 = ne ca 5 

\ V 1—x?F (x) dx = eT >} sin? oF (cos 9), 

S ve=1 

il 
* HeckompKo WHad KBafpaTypHad (popMyAla JI paccMaTpHBaemoro B 3TOM NYyHKTe Cilyyad 


BbIBOAMTCA B padoTe (°). 
ay 


HMeIOULy!IO TY x%e TOUHOCTb, uTO u (8). Ha ocHoBaHHu ee OyeM MMeTb 


1 n 
1 4 : 
ae \ k(x, t)o(t)dt= TURE Hy 2s Si Sok (cos9, cos%,)p(cos dy). (19) 
Br = 
| 


Ucnonpsya (18) u (19), Mbl mpHxoquM onsaTb K cucTeme (10), mpwuem 3fecb 


sind, 
aT 


las at ai (cOS 9m, COS ,)| , 


cos 8, — cos %,, 


20): 
. =|, npn | mv ==] 5-3, se. 55 (205 


O np |m—vi=—0,2,... 


HerpyauHo y6enutecs, uTo ecuH dbyHKunu k(x, t), f(x) uMeloT TponsBol- 
Hble NO x TopALKa m, yoBuJeTBOpsIoulMe Ha OTpeske [—1, 1] ycnosuio Teub- | 
yepa, TO (yHKUHA $) (x) B Popmysiax (2), (12), (16) Oyner uMeTb NponsBol- | 
Hylo Nopayka m—1, Takxe yfOBJeTBOpAIoMlyIo ycvloBHiO Tembyepa. Baaro- 
Wap STOMY JiexKalllad B OCHOBe yKa3aHHOH BbIllle CXEMbI 3aMeHa (PYHKUMH Yq (x)) 
alIMpOKCHMHPY!OWlLMM MHOPOwIeHOM TapaHTMpyeT Mpa riayKocTu dyHKuui Rk u | 
| Obicrpyto cxOfMMOCTb Mpoliecca, YTO HM NMOTBEprxKTaeTCA Ha YMCJICHHBIX IpH- 
Mepax *, 


BbIuHCIHTeIbHBI §=WeHTP Tocrynuso: 
Akayemuu Hayk Ipy3sCCP 5 XI 1958: 


UMTHPOBAHHAA JIHTEPATYPA 


1H. UW. Mycxeaumsxu du, Cunryispnble nHTerpambyble ypaBHenua, M.—JI., 1946. 
2M. A. JlaspewTrees, To.lAly, se 11s” — (1932). =H. G lawer ts ihe 
Elements of Aerafoil and Airscrew Theory, Cambridge, 1930. *4U. Tl. Hataucoun, 
KonuctpykTuBHad Teopua dbyHKkunh, M.— JI., 1949. © H. Serbin, Quart. Appl. Math., 
12, Ne 2(1954). ®8JI. B. Kautoposnuu4, Yen. matem. Hayk, 3, B. 6 (28) (1948). 


* Ha ochopaHui oOtlel teopHn npu6mW2KeHHEIX MeTOJOB aHasHu3a (*) MONO yTBepxKzaTB, 
4yTO ecuM MyHKuMA k(x, ¢) MOcTaTOUHO rNayqKad, a ypaBHeHve (1) uMeeT eHHCTBeEHHOe pele- 
Hue (Cc TpeOyeMbIM CBOHCTBOM) MpH s060Mm f onpefeseHHoro KJlacca, To cucTema (10) paspe- 
WHMa Jit OOMbUIMX NM, HU MOCJeJOBaTeJIbHOCTh NOCTPOeCHHBIX MO ee PelleHHIO HHTepnoAALHOH- 
HBIX TDHTOHOMCTPHYCCKHX TMOJIMHOMOB paBHOMepHO CXOMHTCA K pellleHHio ypaBHeHus (1). 
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Aornage Akagemun nwayr CCCP 
1959. Tom 125, Ne 4 


MATEMATHKA 


M. b. KANHJIEBHU 


K TEOPHH BbIPODKAAIOLIHXCA IJIJIMNTHYECKHX 
AU®PEPEHIMAJIbHbIX YPABHEHHM KJIACCA BECCEJIA 


(ITpedcmaenexo axademuxom H. H. Bexya 18 XII 1958) 


PaccmorpyM B o6siactu Ay, (x >0, y>0, z>0) ypasBuenne 


E(k, m,n, F,u) = Ou += ux +a, + 2u,+ Fu =0, (1) 


PMotaran, uTO Au= ty +uUytunz; O0<kR<1; O<m<l; 0<n<l; 


me(r) (7 = Vx -+ y® + 2°) orpaHvyeHa HM HelpepbiBHa Bcrozy B A, 3a HcKsOue- 
| HueM TOUKH rf = 0, B OKpecTHOCTH KOTOpOLi 


[oe) 
b 
F (r) = —* + Dy bear’. (2) 
ae R+1 m+1 
See puny (1) npnek niin = 142;3, 0.0540 Sw aye) = > 2, y= >} pe 
i=1 i=l 
n+1 
| >, z® TIpHBOJMTCH, B YaCTHOCTH, usBeCTHOe (*) MeTarapMOHHuecKOe ypaB- 
i=} 
k+1 a2 m+1 a2 n-+1 a 
' HeHHe + a —. — 67n = 0. Paspeuctso By(s, ty = 
i= OX] i= 9Y; j= 92; 


= t'*B;(2—s, v) yma omepatopos Beccena (2) By(s, u) = ut + = ut MIpH- 


/BOAMT K  cwefyroulemMy cBolicrBy omepatopop’ E (k, m, n, F, u) = 
| 


1—k 
= By (hk, u) + By(m, u) + B2(n, u) + F(r) u. Tlycrb wmeem § = Ce =) ; 


: 1—m 1—n 
n= (z= =i ear uo wu) = u(k, m,n, P) 
: a G a ,o= +) . Torga Kaxkomy peilenmio uw) = u ( ) 


: (P = P(x, y,2)) ypapuenua (1) oTBeyaloT MHTerpaJibl Toro 2Ke ypaBHeHHA. 


uo =[Eu(2—k, m,n, P), u® = 1u(k,2—m,n,P), 
| u®) = Cu(k,m,2—n,P), wu = 'yu(2—k,2—m,n, P), 


u) = &Cu (2 —k, m,2—n, P), (3): 
| uO = rfu(k,2—m,2—n, P), [ul = enlu(2—k, 2—m, 2—n, P). 
| Byjem usyyaTb cpeyHve sHayenua peleHuit uw) (s = O, rn) a 


-yactu S1,(0,r) GeckoHeyHoro cemelicrBa cep x? ++ y? + 2? =r, KoTopan pac- 
-jlonoxeHa B O6nactH Ay,. Ha3sopeM HOpMMpOBaHHbIMH CpeAHHMM 3HaveHHAMH 
ynkunt uw) (P) wa Sy, Te unterpamt M (p,,7) ypaBHeHu G(p,,f) =tMr + 

+ pMr-+rF (7) M = 0, y xoropprx M (p,,0) = 1. BpejleM, HaKOHell, olepa- 
 TOpbl OCpesHeHHA BuIA 


hj 7/2 
risM (p,, LU (Oza 6. \ \ us)(r, 8,9) Hs(8,~)d0dp (i =1, 2, 3), (43) 
OMPS7 
TAS 


rye ul) (r, 9,0) = u(r sin®cos¢, rsin®sing, rcos§); gj = f= = 0; gs = —n/25, 
hye 2; hy =h, = 7; H, (6,9) =sin%s 6 cos®s 0 sins p cos *s¢. 

Teopema i Tan Kaxc0oeo pewenua uO (P) ypaeHenus (1), yooe.se- 
meopsiowezco ycaoguam UO(P)CL2(Ay), uf (0, y, z) = ul) (x, 0, 2) = 
= ul) (x, y, 0) = 0, u) (0; =- 0 (O = O(0, 0, 0)), eornornnemca pero eo 
@ KoMODOK Py = 2 Mm + q=0, a =1]1+k+m, B= 

=k, U,(0) =u (0), R= 2x, m= 2p, n= 2v,TC/2+ He P we) 
ays eee ag ey 

OnpefemuM KoHcTaHTE! 5(%, 8, y) u D(a, B, y) opmysiamu: 


sepa —ornge)r Er Es) =ar(E=egtet) 
pind —ara—pin Can Caer (Cpe) =r tse) 


M mpexnomoxum, uTo dyHKuun ul) (P) (s=1,2,...,6) umewr Bug (3), Mpn- 
yem U0 (a, B, ¥,P) C Ls (Ay,); us (0, y, 2) =0 (cea, 3, 6); ul) (x, 0, z)=0 (s=} 
=a: = us) (x, y, 0)=0 (s: = 152 4) 0 NOS Toraa JIA pemleHun | 
us) (P) (s = 1,2,.. .,6) Take cnpapeymuBbl (popmymr (45) TpH 3HaveHnax 
llapaMeTpoB, yKa3aHHbIx B Tad. | 


Ta6aunma i 


s os By Ys As | Ps Vs | Us (0) | 8, | 
[14] 24m [n|[m [1 [44mtn—e| 1-k | MO] 8&, mn) | 
2) 24k | n| 4 | & [4+et+n—m| t—m | uO | s(imkn) | 
3[1+ktml 1 | m | & |4+k+m—n| t—an | uO | 8@,k,m) | 
4 3 |[n| 1 | 4 [6+n—k—m| 2-e—m| WYO | Demon) | 
5| 2+m]1|m | 4 |[6+m—k—n| 2—k—-n | 4820) | D(k,n,m) | 
6| 2+e [1 | 1 | & |6+4-—m—n|2—m—n | uO) | Dimn,k) | 


Teopema 2. Humeepaano u™(P) C Le (Ay,) ypaenenua (1), paeHole nya‘ | 
Ha naockocmax x =0, y=0, z=O0, cen3aHoL npUu ust), (0)=—0 coomnotue- | 
nuem (47), npusem menepo pp = 8—k—m—n, q7=3—k—m—n, a, =3, | 
by = 2 = = 1, Uz (0) = uh (0), 8 (1 — 2) (1 —m)™ (1 — a" PC — ») x | 
x Pé/—p)P C/,— v) = 321 (°/, —x—p— 9). 

OcTaHOBYMCA OTeIbHO Ha JBYX UYacTHBIX cmyyanx. [lycth O<k< 1, 
O0<m<1, n=0. B cuny pexyppenTHprx dopmy (3) B 3TOM CJyyae, Ha- | 
paay c 00) = u(k,m,P), ypaBHeHuto 


E(k, m, 0, F,u) = 0 (5). 


YHOBJIeTBOPAIOT Tak>Ke (pyHKIMH 


u™ = §u(2—k, m,P), u®@=xyu(k,2—m,P), u® = &nu(2—k,2—m, P), | 
(6). 
Kpome HAX paccMOTpHM pelleHHA ypaBHeHua (5) Buga w4) = zf,(P), uO) = 
= z&f;(P), uw = znfe(P), ul = zénf,(P), nonaraa, uro f,(P) C Le B o6nacTy | 
Ay,(x 20, y> 0). 
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Teopema 3. IHycmo wu (P) cL, (Ay), us) (0, y, z) = ul®) (x, 0, z) = 0 
(a = 0,2, 4,6; 8 =0,1,4,5), U;(0)-4 0. Toeda dan ul) (P) eolnoanstomca 
| pasencmea (42), KOACMaHMmol KoMOpELx Onpedeastiomca us maba. 2 u popmya 


Vri0 Cb +%)T Cty) =U +k+mPe_txty, 
V xD (a,8) (1—a)* T (—“)r (SG) = areth=*). 


Ta6Oauna 2 


: og | Bs | ane Ps Qs Us (0) bs 

Pe eee | k 24k 0 u')(0) So 
ree re he a0) D (k, m) 
2 Per |. One af k 4+k—m {| 1—m |u| D(m,&) 
4/1+k+m| 1 | m | k Ai ate ketene 0 uM) (0) |@+k+m) 8 
ee | m | 4 6+m—k | 2—k | uh (0) | G+m—h) dy 
6 | 2+k | 4 | 4 Resi Ok R ee | 2-m | uO) | G+k—m)% 


Teopema 4. Pewenuna u®(P) u uM(P), npuxadnesauue K Kaaccy 
L,(Ay,) u paeHole HYAIO HA NAOCKOCMAX BolposcOeHUA ypaenenusa (5), CeASAHOL 
npu U;(0)=£0 coomnowenunmu (43), ecau Hz, =sin?0sin29, H7=H,cos8, 
ps =O—k—m, qg=2—k—m, pz» =8—k—M, q7=3—k—M™, U3(0) = 
= uf} (0), U;(0) = ufB, (0), 8 = (7 —k—m)8s, 4T (?/,—x—p) = Vr 8, (I— 
— ky (1 —m)"T Ch —»)T Cf — p). 

TlonoxuM, HakoHel, O<kR<1, m=n=O. IIpu stom qua 


EAR, OPO - 1s i) a0) (7) 


Ba2KHO BbIJeJIMTb Cleyioulne ceMelicTBa pemenui: WO=f, (P), wW)=yf, (P), u= 
| =2f2(P), u)=yzfs(P), wu =Efa(P), uP =yFf5(P), uw —=zefe(P), u\ —y2éf, (P). 
Cyutaa, uto fs;(P) CL, B o6macTu As, (x > 0), MpuxoquM kK Teopemam: 
Teopema 5. Ecau uss) (0, y,z)=0, Us(0)+-0, mo dan dynKyud u®) (P) 
npu s=0,1,2,3 umerom mecmo dopmyaot (4%). 

Teopema 6. Pewenusn u)(P)CL2(Ay,), obparjamuuecn @ HYAb Ha 
napaboauseckoti naockocmu x=O ypaeHenun (7), yOoeremeopsiom npu 
U; (0) £0 (s = 4,5, 6,7) paeencmeam (43). Iapamempot dopmya (4%) yKasanot 
6 mada. 

TIpupegemM Tellepb HeCKOJIbKO TIpHMepoB, Kora ypaBHeHue G(p,,r)=0 
pellaeTcA B M3BECTHbIX CMelMa/bHbIX (:pyHKuMAx. Jka 9sToro orpaHMuuMes 
JIBYMA MepBbIMH wWieHaMM pa3goxKeHua (2), momaraa F (r) = —(cr* + 6°). 
Torga, ecau 0-0, nonyuum M (p,,r) = 6 Fi ((¢ + bp,)/ 20, p,; 2br). Ipu 
sHayeHuax c= 6(2—p,), Cc=Op,, C= 0, 6=0O dyxkunn ,F, Bblpomarwrtca 


nu gaor M =(p,—1)(2br)* sey (p,—1; 26r), M=er, M = Ip.—1(6r), 
2 


wv ig hee (2V rc). B cnyyae c=0 ypaBHenua (5) w (7) He MeHsioTca mp 
gaMeHe z Ha Z—2, H (y,2) Ha (Y—Yo, 2—2) cooTBercTBeHHO. IlosTomy 
3yecb BMecto w\5)(r, 9,9) u Us(0) B copmMyviax (48) MoxHO mMcaTb u's) = 
=u(rsin@cosp, yotrsinOsing, z+rcos®), Us(A) (Ay = Ay (0; Yo, 20))s 
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T:a6nnua 3 


‘ a, Bg i MIO Ds ds Us (0) 35 1 
| 
0 1+ 0 0 k 2-2 0 uw”) (0) (+ 2)/27 | 
2+ 0 1 | k | 4+ (ee 1 hu 0) (3 + &) do | 
2 1+:k 4 i Oe eet eee 4 [vay] (3 + k) 8o 
3 2 ek 1 I k 6+.2 2 ul) (0) (5+) 8 
4 2 Me ca fae ye MeO peer ar 
* 21 
5 3 0 1 1 Oat ee ul) (0) (5 == k) 3, 
6 2 1 0 1 bees oe tO) At (5 —8) 8, 
[ (7) é 
7 | a [4 [4 [4 -f 8—e-[ 3—& | “ul, OS) GC —8s 


a B paBeHcTBax (4;)—Te 2%e 3HaueHNA Tipu yy =O. JloKa3aHHble TeopeMbI a 
cpeHeM NOJle3Hbl pH H8yYeHHH TpOOJIeMbl CMHCTBEHHOCTH CHHIYJIAPHbIX 3ay[ay} 
Tiupuxne — Helimana a ypapuenuli (1), (5), (7), B KOTOppIxX Ha yacTAx cep 
Sia & Aya (w = 2,4, 8) 3aqatores 3HaueHna dbyHKunH w)(P), a Ha tapa6o- 
JIMUECKNX TVIOCKOCTAX YPaBHeHHH 3ajaHHble 3HavYeHHA T1pe/MMCbIBalOTCA MHTer- | 
pasiam w‘S) (P) wud MX TIpoM3BOAHbIM M10 €, y, ©. Pemenuna Takux 3ajjau eMHCTBeHHbI, 
ecu F (r)<0. [lpn F(r) > 0 ypapnenua G(p,,r)=0 ator KomeOsmommecs | 
pemenna M(p,,7), MHOxkecTBO HyJieH KOTOpPbIX ompefelseT Te 3HayeHHA 


r=R, A KOTOPbIX CyWlecTByIOT HHTerpasbl wS)(P) Cc HYyJIeBbIMH KpaeBbIMy 
J[aHHbIMH, HO He paBHble TORKAeCTBCHHO HYJIO yxKe MOTOMY, TO JIA HUX B 
cusy copmys (43) BosMoxHBbI yeropua U,(0)=-0. TIpumeppr takux peulennii | 
MO2KHO I1OCTPOHTS, NosyuMB Jvist (1), (5) uw (7) unTerpasbl Baga u = R (r) T (8) ® (¢). | 
Tak, quia F (r) = 0? cooTpercTByiouine co6cTBeHHbIe (:pyHKIMH jaloT pelieHns | 
ypaBHeHus (7): 
u=rssin 6 Jip tors (br) CE F** (cos 6) CX (sine), 
rits—k sintt®—k § cosl—* os, 1s (br) CLF” * (cos 6) Ck ™ (sin 9), 


ip 
rye s>h; d,s=0,1,2,... B crysaax (1) wu (5) ananormunble untTerpaspt | 
(mpu sd; 4,s=0,1,2,...) gator dyaKuun 


R() =r Jstetutegin (br), (9) = Pi’ *—”) (cos 2¢), 
T (0) = sin? 6 PYM * »~"*) (cos 2 8), 


a Tak2Ke Te BbIPaxKeHHA, KOTOPbIe NO/yualoTcA W3 HX Tocse mpeobpasoBanhii 

(3) u (6). Teopembl o cpefneM, aHauloruunble papencTBam (4!), uMeloT MecTO H 

JWwia Oosee OOULHX ypaBHeHuli Kacca Beccems: | 
N 


SS Be AGs, 1) allt ie Oy mente (lo) ©. yee (Ss 2 te it p pacman 10: 
s=1] 
N 


a 
Ss 

By, (As, U) = Ux.x, + = Us; (4) = yy X2; As — TlOCTOAHHbI€ BeJIMYMHbI WIM rouo- 
KY 


s=1 
Mopduble (PYHKUHH a; (r), Jia KOTOpHIX O<a;é <1. 


Mockosckuii BeuepHHit Tlocrynusio 
MeTaJlypruuecKHli HHCTHTYT 12 XII 1958 


UHMTHPOBAHHAS JIMTEPATYPA 


‘HW. H. Bex y a. Hospie merogsi pewenua sammnmtuyeckux ypaBHennii, M.— JI., 1948. 
7 A. Weinstein, Comm. Pure and Appl. Math., 7, Ni 1, 105 (1954). 
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Joknagp AKkayemun Hayrk CCCP 
1959, Tom 125, Ni 4 


MATEMATHKA 


E. HW. KAM 


Ob YCJIOBHSX PASPEWIMMOCTH OJHOFO KJIACCA 
HHTEFPO-JM®@EPEHUMAJIbDHbIX YPABHEHHH 


(Tpedcmaeaeno axademuxom H. H. Bexya 5 I 1959) 


PaccmoTpuM wHTerpo-luddepeniinabHoe ypaBHeHne Bia 


m t --oo 
OY. )+ DA\ae | wD, 9G—N Gy t-Ddg= 9), (1) 
| k=1 0 —oo 
rye 
Bao te eben ale eee Ig 
G (y nN, t t) 2aV x (¢—7) exp | 4q? = ’ 


A,, @—MNOCTOAHHbIe BeJMUMHbI; 9 (y, 1) — 3aqaHHad (byHkuua. Jina peuenusa 
3TOrO ypaBHeHHA pacCMOTpHM IpecOpasoBaHve Pypbe OOOOMeHHEIX yHKUUMH, 
ONpeAeAeCMbIX JIMHEHHbIMH HeMpepbIBHbIMH (pyHKUWHOHaaMH Bua 


-oo 
(T, = \ TX) e(X)de. (2) 
O6o03HaunM uepes T (P) (7) coBokyMHOCTb BCexX OOOOLeHHBIX PyHKUNH, Neli- 
CTBYIOINMX B MpoctpanctBe MP; uepe3s —(s) — MpeoOpasoBpanne Pypbe Aa PyHK- 


UHM 9 (x). . ’ 
B ocHopy ompeyesenia mpecOpasopanna Pypbe Aa smoOol oOoOmleHHOM 


bynKuan T (x) Mou0x%KHM paBeHCTBO 


; ~w 
) 7,9) =(T@), 9(—»)). (3) 


_Onpexenenupii lo STOH cbopMysle PyHKUMOHaT JelicrByeT B MpocrpanctBe ©, 
| JIBOHCTBEHHOM TO OTHOLICHHIO K 

Ecau npeo6pasopanve Pypbe elicTByeT B NpoctpaHcTBe P ocHOBHbIX PyHK- 
uni p(x), TO no (3) HMeem 


(T (x +7), o(—x)) =(T (x), e(— x + 1) = CF (s) exp [2nins] ¢ (5) = 


= (exp [2ni7s] T (s), ¢(s)), (4) 
(27, §(s)) = (—2sis)"F (9), #6) (5) 


Jina peuenua ypaBHennii (1) wcCTOMKOBbIBaeM €fO Kak ypaBHeHHe OTHOCH- 
TeIbHO OOOOMLEHHHIX PyHKuNnH ?(y, f), 3aBHCALIMX OT MapamMeTpa t wu lpunal- 
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nexkallux MO yY K HeKOTOpOMy (uKCHpOBaHHOMY IIpocTpaHcTBy T (®), Koropoe, | 

TaK »Ke KaK HW mpoctpancrBo (M) ocHoBHBIX PyHKWHA, OyAeT onpeseseHo HUKE. 

TIpumensem K oGeum yactam (1) mpeoOpasopanne DPypbe MA OG6O6LLeHHbIX 

(pyHKUMii, orpeseaeMoe paBeHcTBOM (3). C MOMOLIbIO (4) uv (5) Mbl Mowy4im 
HHTerpaJibHoe ypaBHeHue, AelicrByloulee B pocTpancTBe @: 

; | 

D(s, t) +\ Ko(s, 2) G(s, de = 9(s, f), (6) 


0 | 


K,(s, t—+) = ) Ae (—isy)* 1)" exp[—sta®(t—2)]_- (s:= 2s). (7 


Tlpo6ema e@MHCTBeHHOCTH pelleHua ypaBHenul (1) wu (6) 9KBMBaeHTHA 


B CMY H30OMOpdu3Ma MexKLy UpoctpanctBamu T (®) u T (®). 
PaccmoTpuM ypaBHeHue (6) CHayasla c KuIaCCHYeCKOM TOUKH 3peHHA UM IIpH- | 


MeHHM K HeMy OlepalMonHptli Metox. V306paxxenue opurunaia ¢} 0603HauuM | 


uepes d/p. Torna 


ee Nol i PRLS AKIN oe 
k=0 


isja isa 
Pe ay = |, a = ——— 
a 
Y paBHeHue 
m 
>) Gm—ex® = 0 (9) 
k=0 
OyeM Ha3bIBaTb XapaKTepHcTMyecKuM ypaBHeHHeM (1). IlycTb qy, ge,-- +, Gv — 
KOPHU STOO ypaBHeHHA C KPaTHOCTbIO COOTBETCTBEHHO My, Mg,..., My. Tora 
vy NR ia. j 
b=ot+ di 3 (—1y'p'9 / (EAE +a) , (10) 
k=1 j=1 


1 
rye Be, ; —OMpedeeHHbId KOSPPHLMeHT, 3aBHCALLMM TOsbKO OT ag. M3pectHo, | 
YTO ' 


(ELE te is 


isja 


ats” ¢ as” t 
Hila \ aIDEyR aie ‘ exp [— (1 2 f t 
Vax d Ve p ais q) t] qk eric es L grV 7) dt. 


0 


—> 


Orcioya 


= V p+ as? ): ai ¢ ss 
(6, p)| (ASS + qe) 5g \Polsu ts ) Ssur)ae, (1) 


(s,Q 
0 
rye 
isya exp (— a®s? (¢ —7)) 
ly (s, ¢— = 
litle uated SS 
+ qea?st exp (—(1 + 92) a?s? (ft —t)) (eric — iqgas, Vt — 7). (12) 
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Takum o6pa3om, pellenne ypaBHenus (6) MoxHO MepenucaTs Tak: 


$= 9—\To(s, t—2) G(s, 2) dr, eter: 


rye. 


Vanek ; 

1 é ‘ j o! 
Py (s,t — +) = Pe 2 aid Get V5 (s1,,t—; qu) (8; = 2a). (14) 

k 


R=1 j=1 


| OuesugHo, uto I,(s,t—t) yfopnersopser MHTerpanbAbM ypaBHeHiaM 
{ pesOJIbBeHTbI apa Ky (s, t —7). 

) Hs (7) uw (12) Buguo, uto Ky(s, t —t), Py (s, t—t) — nese (pyHKUMu OTHO- 
| CHTCJIbHO Ss WM MX pocT paBeH 2. [lostomy sTH (byHKUMM aBJIAIOTCH MyabTunaH- 
KaTOpaMu B lpoctpauctTse Z; pu r > 2 (2). 

Ecuu 9 — o606menHasn (yHKUMA, elicTByloljad B npoctpaucrse Z; (r > 2), 
| TO O6cOmeHHad dyHkuua ¢(s, ¢), onpegemnemaa (bopmyioH (13), elicrByer 
B Z,. Tlostomy, npovspo_sa BbluMceHHe mo llapaMetpy t, C MOMOLIbIO ypaBHe- 
HHH pe30JIbBeHTH! apa Ky(s, t—t) MOXxHO JOKa3aTb, uTO d(s, t) — pellieHve 
ypapyenna (6), RelicrByroulee B Z;. 

Teopema ej\MHCTBeHHOCTH pelleHHA ypaBHeHusa (6) oyeBYHa, TaK KaK coor- 


faye CyUleCTBOBaHUA M e/MHCTBEHHOCTH pellieHus, WBolicTBeHeH Z;, T. e. Zo , 
ere hrs by ro = t1. 

@yHKUMOHaaMH Ha MpoctpancTBe Z;-, B YaCTHOCTM, CyKaT Bce OOBMHBIE 
(yHKUHH —(Y), YAOBNeETBOpAIOWMe HepaBeHCTBY 


Ip (y)|<Cyexp(Clyf"] (C>0, «>0). (15) 


Takum o6pa30M, Mbl MpHxoJMM K CJleflylouleH Teopeme: 

Teopema 1. Ecau ¢(y, t) yooeremeopnem nepasencmey (15), mo pewe- 
Hue ypaenenun (1) cywecmeyem 6 Kaacce obob6weHHox gyxKyuit (s, t)€ 
€T (Z3_3), u amo pewenue eOuncmeeHHo. 

Ec kKopeHb XapakTepucTHyecKoro ypaBHeHus” (9) yLOBeTBOpseT HepaBeH- 
CTBY 

Re (92) >>—1, (16) 


T. €. J@KHT M@eKLy BeTBAMH runepOobl y?—x°> = 1 Ha KOMIIeKCHOM Moc- 
KOCTH, TO MbI Ha30B€M ero yCTOMUMBBIM. 

Ilyctb p(y, t), 9, (y, t)EL(— 00; + oo). Torfla pemenve ypapuenusa (1) 
6yfemM ucKaTb B L(— oo; + oo). 

IIpumeuaa o6pruHoe mpeoOpasopaHe Pypbe kK OOevM uacTAM ypaBHeHua (1), 
loulyuuM ypaBHenue (6), peweHve KoToporo 6yxzer (13). Ec Bce KopHu xa- 
pakTepHcTHyeckoro ypaBHeHHA YCTOHUMBbI, TO K I (s, ¢ —t) MO%KHO IPHMeHATb 
oOpaTHoe MpeoOpasopanve Pypte. 

Jl TIpuMeweHus TeopeMbl CBepTKH NO SHaKOM MHTerpaa B (13) dyHKiHIO 
o(s, t) 3aMeHHM uepes 9, (S, t) /— is}. 

Ilycth w (y, t; qx) — OOpaTHoe mpeoOpasopanne dbyuKunn Vp (s, t; gx) / — isy. 
Torya 


4 y? 
w(y, t; qx) = — zg exp |— Sr |— 
a a (je a eee VF) 17 
& lies 5. eric i — =| toe) 
2VniVi+g, Y {ex i+ a!) Vit 2aVi 
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Takum o6pasoM, peilieHue ypaBpHeHusa (1) Oyzer 


vy Mk PES | 
dy. )=9, 0—-DY DAN, \ae | HM G—at—s He, (am ae. | 
k=1 j=1 0 —0O 


(18) 


YkaxkeM, 4TO TepecraHoBka HHTerpaloB u AMppepeHuupoBaHue NO 3HaKOM 
HeCOOCTBEHHEIX HHTerpasioB 3ecb BHOHe 3aKOHHbl. Ecam 9, (y, t) yoBuJeT- | 


BopseT HepapenctBy (15), To HHTerpasibl B MepBoH yacTH (18) cyulecTBytor, 
M MO2KHO NoKa3aTb, 4TO ecuH O(y, t) HW ee MpousBOsHbIe M0 y Wo (m-+ |1)-ro | 
NopaqkKa yoBersopsoT HepaBencTBy (15), To dyHkuua (y, t) — peulenue 
ypaBHenun (1). B cury tTeopembt | OHO eHHCTBeHHO. KpoMe Toro, MOKHO | 
yKa3aTb culyyal, IInd KOTOporo ypaBHeHnue (1) He HMeeT pelleHvaA Mp HeycToH- 
YMBOCTH KOPHA XapakTepHcTuuecKoro ypaBHeHHA, HallpHMep: mm -=:2, a, =0, 
Gaevle 

TakuM OOpa30M, loJlyyaeM cuJleLyloulylo Teopemy. 

Teopema 2. Jlna mozo umo6o ypasHenue (1), Koeda ¢(y, t) u ee npo- 
uze00Hnle no y Oo (m-+1)-e0 nopsdKa yOoeraemeopsiom Nepasencmsy (15), 
UMeAO peWleHue 6 KAaCCe OObLUHOLK GbYHKYUli, HeEOOXOOUMO UU Oocmamo4Ho, 4umo- 
Ool 6ce KOPHU xapakmepucmuueckoeo ypaeHenusn (9) Oolau Yycmotiuusol. 


XapbKOBCKHH MOMMTeEXHWUeCKHM MHCTHTYT Tloerynuso 
um. B. HW. Jlenuua 1 I 1959 


WMTHUPOBAHHAH JIMTEPATYPA 


1 E. HW. Kum, JAH, 113, Ne 2 (1957). “1. Mo bew » dian, I) Me. llenoms 
Ycn. MaTeM. Hayk, 8, B. 6 (58) (1953). 
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Horkazane Akayemun HaykK CCCP 
1959. Tom 125, Ni 4 


MATEMATHKA 


B. KY3bMHHOB 


O FHNOTESE NM. C. AJIEKCAHJPOBA 
B TEOPHH TONOJIOTHYECKHX rPynn 


(ITpedcmaeaexo axademukom IT. C. Anekcaxdposeim 27 XII 1958) 


_ B uacrosmei paOore mooxUTebHO pelliaercs cmekyioulad runotresa 
I]. C. Amexcanyposa: 

Beakan au OukomnakmnanA mononceuueckan epynna QuaduuHa, m. e. s6- 
AACMCA HeNnpepoleHbim 06 pa3z0m NpAMO2O —MUXOHOEGCKOZO Npouseedenus D* «Oeoe- 
mouutty D? 

Teopema |. Bcskas 6uKomnakmvAaa monoaoeuteckan epynna Ouaduuna. 
Ita TeopeMa BbITeKaeT U3 yKa3aHHbIX Jasiee pesyibtatoB A. Beiina (4), 
Mocrtepta (?) u Bunenkuna (?) 4 “3 Teopembl 2, BbIscHsAIOMeH TOMOJOrMYuecKoe 
‘CTpoeHHe HYJIbMepHbIX OMKOMMAKTHBIX rpynn. 

Teopema 2. Bcskaa nyAbMepHan OuKOMNaKMHaA epynna eomeomopqxHa 
Hekomopomy D*. 

OTOXKUB MOKa3aTeIbCTBO STOM TEOPeMbI, MPHBeeM HeOOXOAMMbIe JIA JO- 
Ka3aTeJIbCTBa OCHOBHOM TeopeMbl | cBefeHHa. 

B (*) (ctp. 103) qoka3ana culeqyloulad He ciopMyvIMpoBaHHad ABHbIM 06- 
pa30M Teopema: 

Teopema 3 (Belimb). Bcskaa cessnan Oukomnakmnaa epynna G us30- 
mMop@Ha gakmop-epynne npamozo npouseedenun A X XL no HeKOMoOpoti noo- 
epynne us yexmpa, ede A — abeaecea ObuKomnakmuHas epynna, a epynna % uso- 
MoppHa dakmop-epynne &*/Z npsAmoeo npouseedenua &* KoMnakmHolx epynn 
Jlu no Hexomopoli nodepynne Z us yermpa epynnot d*. 

Teopema 4 (Bunenkun). Bcakaa abeneea OuKkomnakmnasa epynna Ou- 
aou4na. 

Teopema 5 (Mocrepr). Beskan azoKarono 6uKomnakmAan epynna 20omeo- 
MOPMHA NPAMOMY NpouseedeNUIO HeKOMOPOt CeAsHOU MoNnoAOeUHeCKOU epynnol 
Ha HeKOMOPYIO HYAbMepHyIO monoaoeutecKyto epynny. 

Tloka3satembctTBo Teopemp 1. B cuny Teopem 5 u 2 JoctarouHo 
moka3aTb Teopemy | Aa cBxA3HbIX OuKOMNAaKTHDIX rpynn. IlpeacTaBaaa mpo- 
W3BOJIbHYIO CBASHY!O OMKOMMAaKTHYIO rpyily G Tak, KaK 9TO yTBepxjaeT Te- 
opema 3, BugquM, 4TO rpynna %*, OyyyH NpAMbIM IIpOHsBeeHHeM KOMIAaKTOB, 
auanuuna. Ho rorya 6yyer Auaquuna uM rpynna 4, a B CHy Teopembl 4 M BCA 
rpynna G, uro uM TpeOoBalocb oKa3aTb. 

Jlaa joKasaTesbcTBa Teopembl 2 HyxKHa CueMyoulad JIeMMa. 

JIemma. Jlycmo F —npedeavnoe npocmparcméo oObpamxnoeo cnekmpa 
{F., 98} Ouxomnakmaox npocmpancme F 4 Cc npoekyusMu g& (HenpepoleHolmu 
Omob pastenusMUu npocmpancme Fe Ha npocmpaxcmea Fe) u nycmb cywecm- 
gyem Oukomnakm G wu Nenpepolenole omoOpanweHUA Ta OuKOMNAKMA G Ha 
coomeemcmeyrouue npocmpancmea F. makue, “mo é6binoAKsIOMCA yYCAoBue 
MPAHSUMUGHOCMU Ta = Pee, U YCAOBUE PASAUMEHUA: OAH MOObIX PAZAULUNDLX 
mouck x u y OuKkomnakma G u HeKoMOpoe2O UKOeKCAa % MOUKU TX U Ta 
nasluunbl; moeda umeemMCA MaKoOe coMeOMOPPHOe OMOGpAadKeHUe § OUKOMNAKMA 
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| 
G Ha npocmpaxcmeo F, umo Ta = Pak, 2OC Pq — ecmecmeeHHole sce 
npedenbHoeo npocmparncmea F na npocmpancmea F x. 

Tloka3aTeabCTBO JeEMMB. B cHy yCOBAA TpaH3HTHMBHOCTH KaxKJOu 


rouKe x OMKOMMaKtTa G cooTBeTCTBYeT HUTb £ (x) criekTpa {Fa, 9%}, cocronman 


¥3 06pa30B 7, (x) TOUKH X IpH oTOOpaxeHuAX t,. TakuM oOpa30M loslyyaem 
oToOpaxkenue — Oukomnaxta G B NpocTpancTBo F Takoe, TO >, (§ (x)) = Ta (X)- 
Ono HeENpePbIBHO, TaK Kak JA mMoOoH oKpectHocrn U HuTH &(x) cyulecT- | 
BYIOT WHeKc «= «(U) um oKpecTHoctb V TouKH =,(x) B Mpocrpauctse Fy 
Taxue, uTo ¢-1(V)CU, crano ObiTh, xn ~1(V)CE*(U), rae x, *(V) — OTs) 
KpbITOe MHOxKecTBO B G. OroOpamenve € B3AMMHO-OAHO3SHAUHO, TAK 
Kak B CHIY YCJIOBHA pas/IMueHHA JIA pasHbIx TOueK x MY OukomMaKTa CG) 
cyulecTByeT TaKOH WHJeKc a YTO T.X=+— TY, a MOTOMY HTH E(x) uM E(Y), 
WMesd pa3Hble KOOpAMHaTH B Fy, pa3siuuHb! B F. JloKaxkeM, HaKOHell, JTO 
o6pas &(G) 6ukomnakta G naoten B F. Ilycth U—mponspoubHoe | 
OTKpbITOe MHOKecTBO OuKoMMaKTa F. CHopa HaliyemM wHgeKkc a =a (U) u oT-| 
KpblIToe MHOxecTBO V mpoctpaucrBa F, Takue, uro ¢1(V)CU. Tak kak 


oTOOpaxkeHve TZ, ABJIAeTCH OTOOparxKeHHeM OuKOMNaKkTa G Ha OuKkommakt Fg, | 


TO Halijletca Takaa TOuKa x €G, uTo wx EV. Suaunt, & (x) € Zt (ma (x)) S971 (V), | 


yTO HM TpeGoBasocb oKa3aTb. Orciojla nostysaem, uTO OTOOparKeHHe € ABJIAeTCA 
oToOpaxkeHweM Ha Onkommakt F, Tak Kak HeMmpepbIBHbI oOOpas §(G) On- 
KOMIIakTa G, OyyuH BCIOLY MJIOTHbIM HM 3AMKHYTbIM MHOKeECTBOM B fF’, MOXKeT 
TOJIbKO copnayatb c F. Ho & romeomopdHo, Tak KaK OHO B3aHMHO-OJHO3HAaY- 
HO M HelpepbiIBHO OTOOpaxKaeT OMKOMMAaKT Ha OMKOMNAKT. PaBeHCTBO Ta = $o€ 
ouepulHo. Jlemma JoKa3aHa. 

Tloka3saTembcTBo TeopeMb 2. Brpexem mpeqBapuTesbHO CJIeLyIOWHe | 
o6osHayeHua. Ilyctb G—HymbMepHad OMKOMMaKTHad rpynma, Gy DG,>... 
...DG,D...D Gy, — TpancPuHuTHaA NOCcseLOBaTeIbHOCTb YObIBAaIOWUX NO]- 


rpyun G, rpynnp: G, yAoBjeTBops1omlMx ycoBuaM: 1) Gy=G, G,,=e, rye } 


e—ejunuia rpynnb G; 2) Aaa smo6oro tTpaHcdHHUTHOrTO HenpesembHOoro 
uvcyia & rpymma G,— OTKpbITbIM H 3aMKHYTHIN HOPMaJIbHbIM ewuTeIb B Gay} 
3) Aud smuoOoro TpanctpHHuTHOrO MpesewbHoro uncyia B Bcerqa Gp = (\ Ga; 


a< 
4) ecm a= 8, TO Gz— Gg. : 

A. ]lia rpynns! G takyio TpaHcpHHUTHYy!IO NocseqoBaTesbHOCTb rpynl Ge 
JIePKO NOCTPOMTb C MOMOL{bIO H3BeCTHOK Teopembl Iloutpsruna (cm. (*), erp. 140) | 
O TOM, 4TO B JNOOOH OKPeCTHOCTH eCMHUUbI HYJIbMepHOH OMKOMMaKTHOHM rpyn- 
IIb COJepeKHTCA OTKPbITO-3AMKHYTHIM HOPMaJIbHBIM WesuTeNb. 


Ilyctb Tenepb Fg = G/G.z, a Kg =Ge_1/Gg Aan mo6oro HenpexembHoro | 


uncuia B. Ouepnguo, Fa,=G. Jlerko 3ameTuTb, uTo rpynmbt Kg KOHeYHBI. 


O6osHauvM yepes 7, ECTECTBEHHbIM TOMOMOppHsM rpyumbr G Ha daKkrTop-npo- 


crpancTso F,. Herpyauo pusetb, uro GgCG.CG, ecm acB<Ca%, wu TO | 
(bakTop-npocrpanctsBo Fge=G/Gg ABAAeTCH paCCIOCHHbIM MpocTpaHcTBOM Cc 


Oaszoh F = G/G, u cnoem Ge/Gzg (cm. (°), crp 57), qua KOTOporo ecTecTBeH- 
HbIe TOMOMOp(i3smE: ¢& cbakTop-lpocrpaHcTB Fg Ha (bakTop-mpoctpanctBa Fe 


ABJAIOTCA «IPOCKNMAMM) STOFO paccsIOeHHOrO WpocTpaucTBa Ha Oa3sy F,. Tak 
Kak TIPH STOM BbIIOJHsIOTCH YCOBUA TpaHSHTMBHOCTH OY = pf MW = 


TO Mbl HMeeM OOpaTHbii cmektp {Fo, 9%}. 
B. [lisa mo6oro npesembHoro uvcuia y umeem Fy = lim{F., p8}, TIpv 9TOM 
<— 


T 


o a Bm 


€CTECTBEHHbIe OTOOpaKeHUA PY ABJAIOTCH eCTECTBEHHBIMH TIpOeKIHAMM mpe- 
JiesbHoro MpoctpanctBa Fy ua Fg. 

YcTaHOBHM CHayasa, YTO WIA MOObIX ABYX pasJIMUHBIX SeMeHTOB x u 
u3 OvKomMakTa Fy cyllecTByeT WHeKC & TaKOli, uTO pix pty. B camom 
Aese, Tak KaK X M Y ABAAIOTCA CM@XKHBIMM KJlaccaMH rpynmbt G no noyrpyn- 
me Gy, TO CYyMleCTBYIOT TakHe 3JIeMeHTbI Xy HY, Tpyunbt G, uro x = XoGya 
Y= YoGy W YoEX Gy. Ho Gy= 1) Gy u, sHaunT, x)Gy= 1) x Gy. [lostomy 


a<¥ a<y 
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cyulecTByeT TaKOH MHJeKC &, YTO Yo xX Ga. SHAUHT, MoXy5e TaYo) HO ToX) = 
= Qi Tax = PYX. Tak Kak BepHO H aHaJIOTHUHOe paBeHCTBO TY = gry, TO 
Pax Pry: 

Hitak, BbINOJIHeHEI BCe ycloBHa emMbI 1. 3HauHT, yrBepxyeHne B BepHO. 
| B. [lua mo6oro uucna y mpoctpaxctBo Fy romeomopipuo TONOJOrMyeCKOMY 
| (THxoHoBcKoMy) mpousBeyennto rpynn Ky, «<%, F.=|[ Ka; Mp 9ToM ro- 
a<y 


}) MeoMop()u3M (5 ABIACTCA NpoekUMeH Mponspeyenua I Ka Ha Mponspeyenve 
a<y 


il Kz B OObINHOM CMBIcJle. 

# a<B 

HlokasateJIbcTBO ripoBeweM No uHAyKuMH. Jia y= 0 yreepxenue B pep- 
‘Ho. JjonycTuM, uTO OHO BepHO M JA Bcex uvcen B, MenbUIMX uNcna a. Ecan 
WHCJIO Y HelpeyeJbHOe, TO NpoctpaucTBo Fy ABJIAeTCA pacCNOCHHbIM MpocrT- 
} paHcTBoM co cyloem Ky H Oasol Fyy, H Mp sToM oToOpaxenne pete ae: 


JIAeTCA NpoekilMeH STOrO paccMOeHHOrO poctpancTBa Ha Oasy F,_,. Tak Kak 
| Tpyuma K, KoneyHa, TO MpoctrpancTBo F, romeomopibHO mpaMomy mpousBese- 


| Huio Ky xX Fy_,. Cnenopatembuo, Fy = II K.,. Ilyctb Tenepb yvco Y Tpe- 
iq a<y 
} NenmbHoe. Torga oOparupiit cnextp {Fa, 98}, a, 8 <y, c NpedembHbIM MpocTpaH- 


'ctsom Fy wW OnKOMMaKT ke JIA KOTOPOrO HelipepbiIBHaH MpoOeKUMA T¢. 
; a<¥ 
| Tpovspeenua if K, Ha «MeHbIUHe» NponsBeseHHA I Ky, = Fg (0 HHAYKTHB- 
a<y a<B : 
HOMY IIpeAMONO%KeHHIO), YNOBJICTBOPAIOT YCJIOBHIO T= o&r,. CreqoBaTebHO, 
BbINOJHAIOTCA YCJIOBHA JIeMMbI 1, TaK KaK BBINOJIH€CHbI YCJIOBHe TpaH3HTHBHO- 
CTH HW ycJloBve pa3iMueHua. SHaunT, OukomnaKt Fy romeomopdeH mponspee- 


HHIO RRs TaK YTO TOMOMOPPu3MBI PY ABJIAIOTCA eCTeCTBEHHBIMH MpoeKUAA- 
a<y 
| MM B 9TOM IIPOH3BeeHHN. 
MATa, Oi Wieser 3aMeTHM, HaKOHell, TO NpovsBesenve s1060ro 
A< Ky 
4uCjla KOHeYHBIX [1pocrpancTB roMeomMopduo D* (cm. (4), erp. 136), yem Jo- 
Ka3aT€JIbCTBO TeOpeMb] 2, a BMecTe Cc HelO H TeopeMb! 1, NOJHOCTbIO 3aBep- 
waetcs. 


MockosckuH rocyapcTBeHHbId yHHBepCHTeT Tocrynuno 
uM. M. B. Jlomonocopa 4 V 1958 


UHMTHPOBAHHAA JIMTEPATYPA 


1A. Betiapb, WVurerpupopanne 8 Tomosormueckux rpymmax u ero MpHMenenue, HI, 
[O50nmeez re. SeMcolsiten t., Dike Math. J. 23, I, 57 (1956), 2 Ea Si Bane Hi koa, 
Ycn. matem. nayk, 18, B. 6, 79 (1958). 4 JI. C. Noutpsarun, Henpeppipupie rpynnyt, 
M., 1954. ® H. Ctuupog, Tononorna kocbix npouspezenuli, WJI, 1953. 


729 


Jloknaynn Akayemun wayk CCCP 
1959. Tom 125, Ne 4 | 


MATEMATHKA | 


H. A. JIEBEJEB 


OB OJHOM CNOCOBE AHAJIATHYUECKOLO MPOXOJDKEHHA 
CTENEHHbIX PAOB 


(ITpedcmaeaeno axademuxom B. H. Cmupnoeoim 2 I 1959) 


Ilyctb G— ofHOCBH3HaA OONIACTb KOMIJIEKCHOM IJIOCKOCTH 2, PpaHHila KOTO- | 


poh L cogepxut Gonee oguol ‘touxu. Ilyctb tTouxa a€G. OOdos3HauuM: 


w = @ (z) — bynkuua, KoTOpaa KOH(popMHO oTOOpaxaeT OONacTb G Ha OG6/IaCTb | 
|w}|>p, p>O0, Takas, 4¥TO B OKpecTHOCTH TOUKH @ (yHKiHaA D(z) uMeeT 


pa3vIoxKeHHe 


Dye 


(eb: 


+ %—o%(z—a)+... pH a=Foo, 


D (2) =z24+%+— +... IIpH @ = oo; 


Z=(w)— ynkuna, oOpatuaa quia w= D(z); Lr (R>p)— 06pas oKpyx- | 


HocTH |w|=R mp oToOpaxkenun PyHKunen z= >(w); Gr (R> pe) — o6sacTb 
MJIOCKOCTH Z, COJepxKaulad Touky a u orpanHueHHad KpuBo Ler. IIpu 
k= 0, 2)... WMeem . 


pk pik) co 
® (2)* = Oh? + + +... +} —* | + 9) 0s” (@ a2)" npn aon, 
mee (z— a) a: 
k (k) (k) (k) = ge 
OM (z) = bo’ + 0; chore a ean!) al a See Tip’ @ ="co 
Zz 
y=1 
Teopema 1. Ilycmb Oax pad 
co foe) a 
F2) => %eH@—alt npuateo, FO™=> aq mpua=oo, (1) 
k=0 k=0 


CxoOnuulicA 6 HeKOMOpOlL OKPecmHocmu mouUKU a. 

1) Hra mozo umobet pad (1) cxoduaca K gyaKyuu f(z), peeyaapnoti 
6 oOaacmu G u uUmerouelt 6 moUKe Z= co, eCAu COEG, NYA’ He NUDE BMo- 
pozo nops0Ka, HeoOxodumo U OocmamouHo BbINOAHeEHUA YCAOBUA 


k 
lint (onl Rao, 
k+>0oo 
20e b= pi) Ay + ba, Ve eh an. 
2) J[za moezo umobet pxd (1) cxoduaca K dbynKkyuu f(z), peeyasnpHott 6 06- 
Aacmu Gr (R>p) u umewueti 6 mouke z= co, eCau OF Gr, HYA’ NE HUDICE 
emopoeo nops0Ka, HeobOxoduUmO U Oocmamo4HO BoINOAHeNUA YCACEUA 


k 
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3) Kpome moezo 


Jan ecex 2EG npu R<p u Oana ecex zEGR npu R> 0. 
HoxasateabcetTBo. Pynkyua f(b (w)) $’(w) peryaapHa B HeKOTOpOi 
OKpeCTHOCTH |W|> fo TOUKH W=oo 4H, CileOBaTeMbHO, pagsaraeTcA B >TO 
KpecTHOCTH B psy Jlopana: 
, = Yr 
w w)= 5)’ —_., 
(OY @) => or 
SajylaB uucJIO r > fo, HMeeM 


‘= tei | MEO @)Y w)dw = + | OWT eae. 


|w|=r 


° 1 

(locnequui wHTerpas paBeH Koscipuventy mpi Fg? CCHM a= co (npu a 
— z 

i 


ecu a= oo) B pa3JiowKeHun B pA JlopaHa B OKPeCTHOCTH TOUKH a yHKIMH 


D (z)*f (z). CreqopatTembHO, Yr = ba, + Ba, = ee be a dp. Urax, 


F (o) = F(p(@))¥' (@) =) SE. (2) 


k=0 


Jaa Toro uToOp cbyskunaA f (2) Opwia perysapHolt B Ge (R > p) (mM60 B G), 
HeOOXOJJMMO HM JlOcTaTOUHO, 4TOObI dbyHKuNa F(w) Opwia perysiapHa B O6macTu 
w|>R(R>p) (cooTBeTcTBeHHO B OOnacTH |w| > R, R<p). Orcioqa u u3 
Teopembl Kou — Ayamapa o pajivyce cxojuMMocTH cTemeHHOrO pxjla, IpuMener- 
HOH K psy (2), momyuaem TpeOyemple yTBepxKyeHua 1) u 2). Jia nomyyenna 
yTBepxeHuA 3) JocTaTouHO B dopmyvie (2) momnoKuTb w= D(z). Teopema 


SameuauHne |. IIlpu a= ow TpeboBaHne, 4TOOb! TOUKA Z = CO Oba Hy- 
JCM He HuKe BTOpOrO opAKa, U3JIMIHe. 

SameuauHnue 2. IIpu a=-oo or TpeOoBaHHa, uTOOB! PyHKUMA f (Z) UMeuta 
TOUKY Z= oO HysleM He HWKe BTOPOTO MOPAKa, MOXKHO OCBOOOAMTLCA 3a CueT 
H€3HAUHTeJIbHOrO YCJIO*KHEHHA (opMyJIbI Wa 5, Hu opMyvb JIA dyHKuuN f (Z) 
B yTBep»xKyeHuH 3) Teopembl. (HyxHO paccmoTpeTb, HalipHMep, (yHKHI0 
Fb (@))$’ @) (w — wm), rAe wy = D(oo)). 

— Sameuanunue 3. Yrsepxyenune 1) TeopeMbl NpX @ = oo coBMayaeT C TEO- 
pemot B. II. Xapuna (1), JoKa3aHHOH WM MeTOJOM (PyHKIMOHaJIbHOrO aHaJIH3a. 

Ecum mpumenutb Teopemy | k pagy (1) npH a= oo u oOnacTH G=G,, 9: 
|z—re®| > mpu gocTaTouHo MasbIx p > 0 u BceBosMoxRIx r > 0, O< 8 < 2r, 
TO, Kak CyleqcTBHe Teopembl 1, OyeT MOMyyeHa: 

Teopema 2. /lycmo ps0 


fo= 344 (3) 


k=0 


} (wn n! 
CXOOUMCA 6 HeKOMOpoll OKPecmMHOCMU mouKU Z=oo. ITonoHUM (Ce Sh aa 5 


R 
aha rin (y/ 
k>oo 


-1) Ee 0 0 0 ale, 


Si(— Cr re ay 
v=0 
Ro = lim Ry, 9 


roo 
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(~ynxyua R,,9 O2eparnurena u eo3spacmaem npu eospacmanuu r). Tozda aHanu 
muueckan gbynKyus f (2), onpedenaneman psdom (3), peeyanpna 6 OecKoHe4dHot 
o6aacmu G, oepanudennoti oeubarowweti cemeticmea npAmolx 


z = efit — Ree®, —oo<t<+ 0, 


saeucsiuux om napamempa 9, 0<0< 2r. 

MoxHo faTb HW pay, Apyrux TeopeM, aHaJIOrMuHblx Teopemam LenaZa cBsgaH- 
HbIX C AaHaJIMTHYCCKHM TIPOJOJDKeHHeM CTeMeHHBIX PAOB H C TeEOpeMon Kou — 
AjjaMapa o payuyce cxogqumoctTn cTeneHHoro pajia. B uacTHocTH, pay pe3syJiby 
TaTOB Il€peHOCHTCA Ha MHOFOJIMCTHbIe OOVIaCTH. 

JlenuurpaycKu YrocyapcTBeHHbIM yHHBepCuTeT Tloctynuao 

ym. A. A. )KjqanHosa 30 XII 1958 


I[MTHPOBAHHAA JIMTEPATYPA | 
1B. I. Xapun, JAH, 118, M5, 879 (1958). 
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Jorxagm Akanemun nayr CCCP 
1959. Tom 125, N 4 


MATEMATHKA 


HM. B. JIMBAPTOBCKHH 


HEKOTOPbIE KPHTEPHH YCTOMYUMBOCTM PELIEHHA CHCTEMbI 
| ANPSEPEHUMAJIDHbIX YPABHEHHHM C PA3PbIBHbIMM MPABbIMH 
GACTAMH 


(ITpedcmasaeno axademuxom H. I, Tlempoecxum 18 XII 1958) 


B paOorax M. A. Alizepmana u®. P. Tanrmaxepa (1,2) Opimo0 onpezeeHo 
JIMHeHHOe MpPHOMMKeHHe MIA CHCTeMbI LUpPepenunabHbIxX ypaBHeHut 


F=f (2, t) (1) 


€ paspbIBHbIMH MepHosnyeckumu (f(z, t+ t) = f(z, t)) mpaBpimu uacTamu u 
JOKasaHbl TeopeMbl 06 ycTowuMBocTH MepHosMueCKOrO PpellleHHA, ABIAI0- 
miwecH aHaOraMH W3BecTHbIX Teopem JIanyHoBa. B HacTosilel 3amerKe 
‘MccyleflyeTca ycTowuHBocTbh s0O0ro (MepvogqMyeckoro uM HenepHosMyeckoro) 
pelwenuaA cuctembl (1) c pa3pbHIBHBIMH HemepHosuuecKHMH, B OOLeM culyyae, 
MpaBbiMu yvacTamu. JIMHelHoe NpHOHMxKeHHe ONpeseMAeTCA TaK Ke, Kak B 
padotax (1,7). J\ia «paspbIBHoro» culyyaad ycTaHaBJIMBalOoTCA KpHuTepuu 
YCTOHYMBOCTH, ABJIAIOUMeca OGOGuIeHHAMH Teopem K. II. IlepcuycKoro (3), 
O. Ileppona (4) u VW. VT. Mankuna (5), toKasaHHblx aBTOpaMH Jia Herpe- 
pbipyerx cuctem. IIpu stom BBoguTca O6obuleHHad (yHKuNA JlanyHoBa u JoKa- 
-3bIBaIOTCA TEOPeMbI CYLECTBOBaHHA TakOH CPyHKUMH MWA PaspbIBHOH CHCTeMBI 
JIMHeHMHOrTO MpHOsHxKeHUA. 

1. Paccmotpum cuctemy (1), B KoTopoi BexkTop-cbyHkuua f(z, t) 3aqana 
B (n-+ 1)-mepHoM mpoctpaHcTBe zt BHYTPH KPHBOJIMHeMHOTO WHJIMHApa C, OcbIo 
KOTOPOrO ABJIAeTCH MHTerpasibHad KpuBad z= z(t). [lycTb OecKoHeyHaa Tocue- 
JjOBaTeIbHOCTb MoBepxHocTeli F(z, t) = 0 paccekaeT WuMHAp C Ha oOsacTu H., 
llepecekand KpuBylo z= 2°(t) npu t= ¢, B TouKax M, *. Tlopepxuoctru F, = 0 
wu muockocTu t = ¢, pas6uBaloT WMMHApP C Ha LeHTpaJIbHble HM yrviOBble OOacTH. 
Tlocequve pacmouoxKeHbl Mexk)ly DoBepxHocTtamu F, = 0 uw cooTBeTCTBYIOUMMU 
MJIOCKOCTAMH ¢ = fy. 

[[peqnoyaratoTca BbINOJIHeHHbIMH CJleqyOllve yCuORUA: 

1°, OynKkuna f HempeppiBHa B kaxkoH oOOJacTH H, (BKMOVad TpaHUlbl 
F,=0 u F.4,;=0), a mpa mepexoge yepes nopepxHocma F,=0 Moxer 
YCHBITLIBATb TOJIbKO pa3pbiBbl 1-ro pojla, BeJIHYMHbI KOTOpbIX §, B TOUKAX 
M., OrpaHvuenbl B CBOeH COBOKYIHOCTH. 

2°, BpinonustoTca yculoBua, O6ecneuMBalolve B KaxkKoH oOmactu H, cyule- 
CTBOBaHHe H @JMHCTBCHHOCTb pellieHua CHCTeMbI (1) Mpa 3afaHHbIX HauaJIbHbIXx 
YCJIOBMAX WM HeMpepbIBHY!O 3aBHCHMOCTb eFO OT HavaJIbHBIX SHaveHH, a TakxKe 
ycnoBun GecnpenaATcTBeHHOrTO TpoOAO/KeHMA MO HeINPepbIBHOCTH HHTerpaJIbHbIX 
KPHBbIX 43 OOOH OOnacTH H, B CMexHYyIO Ha4i. 

3°. B Kako WeHTpasbHOH oOmacTu 


f(z, t) —f (2°, t) = P(t)(2—2°) + RE, #) (2) 


* 3necb Hu BCIOAY Masiee HHAeKc & npoGeraeT sHayenusa 1, 2,..., Oo, a AJIMHbI HHTep- 
Banos (t,, ty4y) OrpaHHyeHbl CHH3Y MOJOMKHTEJbHbIM YHCJIOM? boty — tg 0 
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rye P(¢)—Henpeppipnad B KaxKoM uHTepBasie * ty Ct < lai M OrpaHHueH 
Had ipH t >0 marpuya, a R(z, f)— HesMHeHHbIN OCTATOK, YAOBJeTBOpsAIOUIM 
HepaBeHcTBy ** 


|R(z, t)|<a|z—z2°) (t>0, a=const). (3 


4°, VimMerouiHe MeCTO B YIJIOBbIX OOJIACTAX, PAaCHOJIOMRKEHHbIX MO] IJIOCKOCTb 
t=t, UM Ha STO HVIOCKOCTbIO, COOTBETCTBEHHO, IIpejeJbHble COOTHOLICHH 
f(z, t) —f (2, th >+é& u f(z, t)—f(z,t)>—&. mpu (Zz, t)>M., Bemony 
HAIOTCH PaBHOMePpHO OTHOCHTEJIbHO &. 
5°. Tlopepxuoctu F,=QO He MepecekatloTcH pyr ¢ ApyroM BHYTPpH WH 
supa C. Kaxkyaa nosepxnoctb Fz = 0 nenpeppipnat, a B TouKaxX M, rlaq-; 
Kan. Ilo ogny cropony nopepxnoctu F, = 0 umeet mecto Fy, >0, a No Apy- 
Tylor eg =U: 
6°. Byomb WHTerpaJibHOH KpHBOK 


+ | 

dB (dF, | dtyiy, 
mere. = 0, es > P > 0, (4) 
( at a (dF, | dt)xy, ! 
dRPROORGy ORY IS OF , pe 
he = ( ae ee Uae jp BEKTOp-rpayuexT (cTpoKka), a HHe€KCbI 
+ MM — O3Ha¥aloT COOTBeTCTBeHHO 3HayeHHa mph t —t,+0 u t=t,—Q0. 


liz nepapencrs (4) cuielyet, YTO ypaBHenua uacTe moBepxuocTu Fy = 0, 
pacMOJIOXKeHHBIX TOJ{ MvlockocTbio t= ty, MW Hal 9STOM MJIOCKOCTbIO, MO?KHO 3a~ 
IIHCaTb COOTBETCTBEHHO B BHJe 


tg —t =hy (e—2°) + 0(|z— 24), te—t = he (z — 2) +.00l2— 2), 


Es Chore UN GARE ; 
rye BeKTOp-cTpoka Ag = |—— | (—— . IIpeqnosaraetcA, U4TO BeJIMYHHbI 
vie Ge dnvcdid,) a \vebenine 
a 


Ah, OrpaHuueHbl B CBOeH COBOKYMHOCTH, a HMerollee MeCTO B (5) TpeesbDHOe - 
COoTHOIMeHHe | 


o(|z—20]) 


een PRE as 
er >O mnpu |z—z°;—0 


BHINOJHACTCA PAaBHOMeEPHO OTHOCHTEJIbHO o&. 
2. JimHelinoe mpu6smxKeHHe cucTempl (1) onpeqeuMM KaK COBOKYINHOCTb: 
a) CHCTeMbI JIMHeHHbIX AuddepeHuMabHbIX ypaBHeHuli 


& =P(t)x, | (6) 


KOTOPbIM YOBJIeTBOpHeT peleHwe x= x(t) BHYTPH kKaxKOrO UHTepBalla 
i < t << boty} ; 


6) yclopui pa3pplBop pu ¢t = t, WHTerpaJIbHbIX KPHBbIX xX = x(t), onpeye- 
JIACMbIX COpMyJlaMn 
+ — 
Xa —— Sake ’ (7) 
| yh, = 
rye MaTputa Sa =| (Sadie [113 (Sadik = Ser + Exchak; ze —CHMBO Kponexepa; 
Eaz WH Mae — COOTBETCTBYIOULMe KOOPAMHATbI BEKTOPOB & HU hg . 


* x 
Topopx 06 untepBaiax t, < bShyay OyweM BCerfa HMe€Tb B BUAY Tak?Ke H HHTep- 
Ban O= t= fh. 


** Tawny pektopa z ¢ KoopaWHatamu 2; (i= 1, 2,...,) ompegqenum papexcTBom 
n 2) ‘Me 
| é | a ) > | z,| , 
t=] | 
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TlepexoquM kK KpuTepuam ycroiiunBocrTH. 
Teopema 1. Ecau azemenmo dyndamenmaaonoti Mampuyol 


olds to) = ll xix (t, to) |lt (Xie (E, to) — Sik; i, k= Ih 2, Suc a n) 


cucmembl AUHetHOeO npubauoweHun (6)+ (7) npu «atbolx ty>0 u t>t, 
yOosremeop som coemHowleHuAm 


[A (Upto)e<g.DeWe OG, k= 1 Dai) 


ede B, B—ne saeucswuue om ty noaootcumenonole nocmoannole, mo pewenue 
z= 29(t) cucmemot (1) acumnmomuuecku ycmotiuu6o, ecau moabKo nocmoan- 
HaA A 6 HeEpasencmee (3) Oocmamo4uHo maaa. 
_ Ip goxasatesperBe Teopembl mpexje Bcero ycTaHaBMBaeTCH, UTO WWIst 
BCAKOH CHCTeMbI JIMHeHHOrO MpHOmMKeHua (6) + (7) MoxHO NocTponTS pa3pbiB- 
Hoe mpH ¢ = tq mpeoOpasopanne JIamyHosa * 


«=Lit)y, (8) 


MpHBOfAllee ee K CHCTeMe C HelIpepbIBHOH HM OrpaHwuyeHHoH npn t > 0 marpu- 
wen Kosdpunventow A(¢f) uv HenpepbiIBHDIMH peLeHHAMH: 


b 


pe ue (CUSawa: 0% (9) 


Ecau o6piuno (cm. (°,7)) mp pasbicKanuu mpeoOpasoBanua JIanyHoBa He- 
OOXOJMMO 3HaHMe pelleHHii CooTBeTCTBYIONIeli CHCTeMbI [MdpepeniMabHbIXx 
‘ypaBHeHuli, TO B JjaHHOM cCuJlyYae MocTpoeHHe mpeoOpasopaHua (8) ocyute- 
CTBJIACTCA NO 3afjaHHbim MaTpuuam S, u P(t.z-—-0). C momoutbio mpeo6pa3o- 
BpaHua (8) cucTrema (1), NepemvcaHHad mpel_BapitembHO B  OTKJOHeHUAX 
X= 2z— 2°, lpwposutca K Tepemenupim y. J\na nomyuennoro mocne TaKoro 
TipeoOpa30Banua sMHeHHOrO mpv6smxKenua (9) B CHy ycsOBMH HacTosmel 
Teopempl (cormacHo VI. I. Maaxuny (°)) cymectByer dbyakuna Jlanynosa. 
Mccieqya W3MeHeHve 3HaveHH sTOH dyHKUMH BAOJb MHTerpaJIbHbIX KPMBbIX 
HeJIMHeEHHOH CHCTeMbI, yOexKjaemcaA B cClpaBpeswimMBocTH Teopembl. IIpu stom 
oco6oro uccileqoBaHHa TpeOyer NoBeyeHHe WHTerpaJIbHbIX KPHMBbIX B YIVJIOBbIX 
oOulacTax, rye He HMeeT MeCTa pa3zvioxwKeHHe (2). 

Teopema 2. Ecau Oana npou3zéonrbHolt oepanuuennoti npu t >O u Ky- 
CO“NO-HenpepoleHol BeKmop-qynkuyuu w(t) C paspoleamu AULUb Npu t = ta, ONpe- 


Oernembimu dopmynamu we = Sy,Wy, oboe peuenue cucmemot 


dx 
apace P(A) X=P OH), 


: 


| YOob.nemeop s0Lce IMUM YPabHeHUAM BHYMpU Kancdoeo uNmepeana ta Kt < tary 
wu ucnolmolearoimee npu t = te, paspoléeol xt = SyX,, oepanuueno npu t > 0, mo: 
pewenue z= 2°(t) cucmemol (1) acumnmomuuecKku YCmouuue0, ecAUL MOAbKO 
NOcMOAHHAA a 6 Hepasencmee (3) Oocmamo4nKO mara. 

Jit JoKazaTesbcTBa TeOpeMbl cvicTema (6) + (7) NpwBoAUTCH ABYMA TMocsie- 
WoBaTesbHbIMU MpeoOpasoBannamu (8) u O. Tleppona (“) k cucTeMe ¢ Tpeyrovb- 
Hol HenpepbIBHOM HM orpaHHyeHHOH MaTpHilel Ko9pHILHeHTOB. Has TaKoli 
cycTeMbl B CHuIy yCuOBHi HacTOsel Teopembl u3 MccregoBaHun O. Tlep- 
poua (*) u HW. f. Manxuna (*) caenyeT cynectBopanne cpyHkunu JIisnynosa, 
C MOMOMI[bIO KOTOPOH MW MpOBOJUTCA JaJIbHeHiWee LOKAasaTeJIbCTBO. 

YcraHoBseHHbIe BIMe KPHTepHH SKBUBAJIeHTHI MexKy coooli. 
IIpexye yem nepeiitH K TpeTbeMy KPHTepHio YCTOHYMBOCTH, BBCeM HeKOTO- 
pple onpefenenua. Paccmotpum dynKuuto V(x, ¢), ompefenenHy!l0 B o6nacTH 


be Opal xic How (H Sxcons,p (10), 


* 3a vcKmI0ueHHeM paspbIBHOCTH Mp ¢ = 7, cBolicTBa MaTpHub L (¢) TakHe 2ke, Kak U 

B KmjaccuuecKoM cJlyuae, T. e. B KaxKOM HHTepBaze tptStyay cyulectByIoT MaTprupt L~} 
u dL /dt, Kovopple, Tak %Ke Kak H L, OrpaHHyeHbl MIpHu t= 0; 

735) 


Bye mpeqmonaratb, uro dyHKuna V oOpatjaetca B HyMb np x =O Hu Mpo- 
W3BOJIbHOM ¢t, OO/lafaeT HeMpepbIBHbIMA YaCTHBIMA MPOW3BOHbIMH 110 BCe 
nlepeMeHHbIM B Kaxkfo v3 OONacTeli [ta <t<tati, |x| <H] mu MomeT uMer 
TO/IbKO paspbiBpl 1-ro poga npu t = tz. Byyem ropoputb, uTo (byHkiua V Jo- 
myckaeT GeCKOHeYHO MaJIbIH BbICWIMHM Mpefesl, ecsIM OHA CTPeMHTCH K HyJIO 
mpH |x|—>0 paBHomepHo orHocuTesbHo t. PynKuua V (x, f) HasbiBaeTCA oMpe- 
JI@JICHHO-TOJIOXKUTebHOM, ecu OHA B OOacTH (10) yoOBJeTBOpseT HepaBeH-) 
etsy V(x, t) > W(x), rae W(0)=O0u inf W(x) > 0 ana smo6oro LL: 
0<l<|x|<h | 
O<1<H. Pynxuna V(x, t) Ha3pBaeTcA onpeseeHHO-OTpullaTebHOH, ecaH| 
—V (x, t) aABAaeTCA OMpeeseHHO-NOO*KUTEbHOH. 
Teopema 3. Ecau cywecmeyem Oonyckarwasn OecKOHe4HO MANDI BbIC- 


wut npeden u, YOOBAEMBOPAIOWAA COOMHOWEHUAM 


ViSsigi enV) 


3HaKkoonpedenenHan dbynkuusa V (x, t), npouseodHan Komopot @ cuay (6) + (7) 
SBAHCMCA BHAKOONpeceneHHOll, 3HAKA npomuésononosxctHoeo c V, mo petwenuel 
z = 2° (t) cucmemot (1) acumnmomu4ecku ycmotuiseo, eCAU MOAbKO NOCMOAHHAR} 
a 6 Hepasexcmee (3) Oocmamo4uno mara. 

XO MOKa3aTeJIbCTBaA TEOPeMbI 3aKkJIIOUaAeTCA B CJIeYIOULeM: cocrapaserca} 
dyuKkuna Vi(y, t) = V(Ly, t) w ycraHaBaMBaeTca, YTO OHa JONycKaeT OecKOHEUHO 
MaJIbIH BbICIUHH Mpeyes HW ABJIAeTCA HEMpepbIBHOH 3HakOONpeeeHHOH (PyHKWHeH, 
MpOu3BOHad KOTOpOH B cHsy (9) ecTb (YHKUMA 3HaKOONpeeeHHaA, 3HaKa, 
mpoTuBonosoxkHoro c Vi. B JadbHelWieM JOKa3aTeJIbCTBO MpOBOAHTCA TIpH 
noMomLH dyHKuHH V1. 

OrHocuTeibHo yuKunit JIanyHosa V, yOBMeTBOPAIOMLUX YCJIOBHAM Nocsel- | 
Heli TEOPeMbI, HMEIOT MeCTO CJleyIOUlMe yTBepxeHHA. 

Teopema 4. Jlna cytuecmeceanua cbyxkyuu JIanynoea, yooereméeopsio- 
ujell YCAC6UAM meopemol 3, HEOOXOOUMO tL OOCMAMOLHO BoINOAHeHUe YCAOCBULL Meo- 
pemot 1. 

Teopema 5. Ecau cywecmeyem kakaa-aubo dynkyua JlanyHoea, yoosse- 
meopsoluan yYyCAoeuUAM meopemot 3, mo cyiwecmeyem gdyxKkyua J] Anynoea, 

fn 


Aeasuoluasica Keadpamuunol gopmot V (x, t)= yi Vir (t) XiXp U YOoRsemeéo- 
i, R=1 
PsUOLUAA COOMHOWEHUAM: 


CLV (AL) ees al HO =< = C5 


ov OV 
(Sr) Px +a Sele]? Cnn 0; 


|| Ce (ta + 0) It = (Sa*)’ |] Ose (ta — 9) II Sa", 


a} n 
20e€ || U:e||1 — mampuya Koap@uyuenmoes dopmet V, a sHauoK ’ osHauaem mpanc- 
NOHUpOeAaHUe mMaMpUuUol. 


Mockosckuit (u3uKo-TexHMyecKHit Ilocrynuso 
HHCTHTYT 16 XII 1958 
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Joknuagn Akanemun Hayk CCCP 
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MATEMATHKA 


C. T. MHXJIAH 
ABE TEOPEMbI O PErYJISPH3ATOPAX 
(Tpedcmasaeno axademukom B. H. Cmupxoseim 10 XII 1958) 


Ilyctb £1 u E2x— npocrpauctsa Banaxa, u nyctp A ¢ (Ei1—>E2) — samxuy- 
iTbii * omepatop. OrpaHwuennpili onepatop B € (E2—£1) Haspipaeren p er y- 
}1ApuH3aTOpPOM onepatopa A, ecnn BA = /] + T, rye J — toxzecTBeH- 
i HIM, a 7 — BioHe HeMpepbIBHbIM ONepaToppl B £1. PeryapusaTop Ha3piBaerca 
F9KBHBaANCHTHBIM, ecaH ypaBHenun Au =f u BAu = Bf pasuocuas- 
}HbI, KaKOB Obl HH Obit asuemenT /CE2. Jia toro uroObl perymapusatTop Opi 
} 9KBUBAJICHTHBIM, HEOOXOAUMO M JOCTaTOUHO, UTOObI OH He MMe HETPHBMAJIbHBIX 
‘HyJleH, T. €. uTOObl ypaBHeHve Bu = 0 uMewO eMHCTBeEHHOe peuleHHe v = 0. 
| Ecau oneparcp A umeer peryaspHsatTop, TO MOLMpocTpaHcTBo HyJeH onepato- 
ipa A kKoHeyHOMepHo. 
| Teopema 1. Ecau y 3amknymoeo onepamopa A cywecmeyem peeyaapu- 
hsamop, mo smom onepamop HopmanbHo paspewum **. 

B cuay u3BecTHOH TeopeMbl Xaycjlopda, AocTaTouHoO JOKa3aTb, YTO MHOx«Ke- 
eTpo R(A) 3HaveHui onepatopa A 3aMKHyTO. 

Ilyctp f€ R(A). CymecrByer aemeHt 9, €D(A) Taxou, uto Ag, = f. Ecan 
®1, 02,..., Pn— Oa3Hc MOAMpoctpaHcTBa Hye onepatopa A, To oOulee pemieHue 
ypaspHenun A? = / uMmeer Buy 


n 


© = a > Pin a= const. (1) 


T= 


= To teopeme ®. Puca (*) cpequ auemeHTos (1) cymlecTByeT XOTA Obl OHH 
eet © C HawMeHpiielt HopMoH. J[oKaxkeM CyLLeCTBOBaHve TaKOL MOCTOAH- 
pao C, uTO 


as 


Nol] <Cl Fl, FER(A). (2) 
Vimeem BAg = 9 + To = Bf. Vycte ornouienne || oll / iF il _ HeorpaHuyeno. 
Torjla CyllecTBY!OT MOCcJe{OBaTeJIbHOCTH Orr oye = Ao, takue, uTo 


lo || =] 47 pt 0. H3 {0} BpigenuM Takylo TMosMocseqoBaTembHOCTh 
AY ‘ oe “ (AR) , 
oy, yTOObI cyllecTBOBal mpezest lim To” = — 9, Torga 9" —> gO; 


OJHOBpeMeHHO Ag” —> 0. Tak Kak onepatop A 3amKHyT, To ¢)€D(A), 


Ap =O un A (on = o) = fi". V3 pcex peuennit ypasnenua Ap = pone? 
pate 
il 


~ ° o AAW) a. 
snement o°* oG6majyjaeT HavMeHblueli HopMoH, MosToMy ||¢ * — gq" || > 


Gs (itp) 
> || o!"”|/ = 1, uro HeBosMoxHO, Tak Kak p> gO, 


* B 3amMeTKe pacCMaTpHBaIOTCA a MTHBHbIC H OAHOPOAHbIe ONepaTopel. 
** B yactHoM cayyuae, Kora £1 u E2 coplayaloT c HeEKOTOPBIM THIbOePTOBLIM MpocTpaH- 


cTBOM, Teopema | Oblia JOKa3aHa B @) 
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Ilyctb tenepp f &R(A). CymlectByeT NOC JeqOBaTeJIbHOCTb {fn} Takasx, 410 
fn€R(A) u fra—f. Kaxkgomy aementy [pn MpHBeeM B COOTBETCTBHE SJIeMeHT 


©, HaMMeHbINel HOpMb!, Aa KOTOPpOTO Ag, = fn M, CJIeOBATEJEHO, BAG, = 
= On Eb T On = Bfn. B cusy HepaBeHcTBa (2) HOpMb! SJICEMCHTOB G,_ OrpaHHye- 
Hbl B COBOKYNHOCTH; BbIOpaB M3 HHX Taky!O MOMOCMeOBATeJIbHOCTS {Pnphs 


uToObl cymecTBoBa lim T¢,p,, Jerko HalieM, uTO CyllecTByeT P = lim ?a, 4 | 


uro Ap = 7. Orctoga R(A) = R(A), 4TO MU TpeOoBaoch 1OKa3aTb. 


Teopema 2. J[za mozo umo6or samknymollt onepamop A umen aKeUuea- | 


ACHMHOL peeyanpusamop, HeoOxodUMO U Oocmamo4Ho, uMOOoL aMoM oOnepa- 
mop OblA HOPMQAACHO paspeuum u umMoOol e20 UnOeKC* OblA KOHeLHbLM U He- 
OMpuUyaMeNoHOLM. 

Heo6xoxumocts. Iycts B— sKBMBasIeHTHEIM peryiapusatop. V3 Teo- 


pempl 1 culeqyeT HOpMaJIbHax paspemwMMocTb onepatopa A. O6o3Ha4uHM | yepes | 
* 
Wp, R= 1, 2,...,N, HYsM «ppesrosmbMoBcKoro» ypaBHeHua (BA)* o = A*B*o=0. | 


Ypapuepve BAg= Bf, ac HuM U eMy 9SKBUBaleHTHOe ypaBHeHHe Ag =f, 
paspeluiMMo Tora H TOJbKO Tora, Kora 


(Bf, re) = (f, Foye; Jeez TD Sait, ‘Fit (3) 


QnemenTbl by = B*og cyTb HysH omepaTtopa A*. JlwneliHo HesaBHCHMbIx 
c bp HyleH STOT OnepaTop He uMeeT. JlelicTBUuTeIbHO, ecm ¢ — TaKOM HYJIb, 
TO [JIA paspellMMocTu ypaBHeHia Ao =f HeoOxogumo (f, ~) = 0, uro mporTu- 


BopeyuT focTaTouHocTH ycoBHi (3). Takum o6pa30m, onepatop A* uMeeT | 


<n nyse, a onepatrop A— poBHO fA HyvJiel, CTOJIbKO 2Ke, CKOJIbKO HX HMeIOT 
«ppeyrouIbMoBcKHe» onepatoppl (BA)* u BA. 

Jloctaro4nocrts. Oosnauum uepes EY” MlOMUpOcTpaHcTBO HywJeH one- 
paropa A uM uepes $4, %,.--, G2—ero Oa3uc. MoxHO NOCTPONTb SJIeEMCHTHI 


* 
aj; Ey Tak, uTOOb! (%;, de) = Sie. La mo6oro seMeHta u€ EF, nonoxKum 
u=u'+u”, re 


QJeMeHTH! BHa UW” XAPaKTEPH3YIOTCA PaBeEHCTBaMH (a, UW”) =O, R= 1, 2,..., n; | 


MHOMKECTBO STHX SJIeEMeHTOB ecTb nognpoctpancrso E{” npocrpancrsa E,; mo- 
cyleqHee ABIIAeTCA IpAMOH cymmoli E, = Ef) + E®. 


Ilyctb n° — pa3MepHOCTb MoftpocrpancTBa HyJeli onepatopa A*, n* <n. | 


Hlonycrum cnepsa, uTo n° >0, unyctTb dy, be, ..., bax —6a3Hc ynomaHyToro 


noynpoctpanctsa MoxHo HaliTH 93vleMeHTHI w,€E,, R= 1,2,...,n*, Takue, 
uTo ($j, @g) = S;e. O6osHauum yepes E? mownpoctpanctBo E, cc 6a3HCOM | 


i 
1, Oy, .--, One vw uepes ES? — noxnpoctpanctBo toro xe TipoctTpaHcrTBa, 


OpToroHaJIbHoe K qj, be, ..., dae. Kak mM Bolte, Ey = Bee E®, 


B E\? sagagum onepatop A, dopmyanoii Aw = Au, u€D(A)N EY. Us| 
YCJIOBHH Teopembl 2 BbiTekaeT, uTO R(A,) = R(A) = EW. Onepartop A, uMeet | 


8 —T 8 cH 3 
oOpaTupit Ay, onpesemeHHbiii Bcloqy Ha ES w3amKuytoti, Kak OOpaTHbIli 3aMK- 


—- 
HyTomy. Orctoya cylesyet, ¥To onepatop Aj orpanuyuen. Pacumpum oneparTop | 
—I | 
A, 40 HeKoTOporo orpaHuueHHoro onepatopa B, 3ajlanHoro Ha BCeM mpocTpan-— 


cTBe FE, MO0%KMB 
n*® n* 
Si - 
B (y aj¢0;) = SU 
j=1 j=1 


* Wugexcom onepatopa A HasbiBaeTCaA pasHOCTh MexKAY pasMepHocTamu MO MpocTpancTs 
HyleH onepatopa A u onepatopa A*, conpsxeHHoro c A. 
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Jlokaxem, uto B- ecrb° 9KBUBaJIeHTHDITi peryaapusatop yuan A. IIpexye 
Bcero, B we uMeer HeTpHBManbHBIX Hyseli. Jleficrsutembno, nycth Bo 0. 
TlonoxuM v = 0, -+ v2, rye v,€ ES, v,€ EL). Tora 0 = Bu = Az", + Boo. 
iBnecb Ay*v,€ EY, Bo, €E®:, wo EY un ES MepeceKaloTCs| TOJbKO B HYJe, 
nostomy A; v, = 0, Bo, = 0; oTcwoya v7; = 0, =O un v=0: 

Octaetes foKa3saTb, uto BA=J-+T, rae onepatop 7 BnouwHe Hempepbl- 
meu. ‘Ecmm':u€ D(A), to Au€EY un BAu= AT Au. Nyctpu=u'+u", 
BCE”, u’ GE”. Torna Au’ = Aw’ u ; 


BAu=u' =u — S\ (a,;, u) 9). 


Mb! npegqnonaram, uto n*>0. Econ n*=0, To joKagatTembcTBO ympo- 
Maetcs, Tak Kak torga ES’ = EF, u B= Az’. 
| [lis cayuas, korga onepatop A jelicrByeT B rusbOepTOBOM MmpocTpaHcrTsEe, 
}HEOOXOJHMOCTb YCJIOBHA KOHeEUHOCTH HM HEOTPHIaTeIbHOCTH MHeKca Opa 
oKasauHa B (°); MocTaTOUHOCTh yCOBUH TeOpeMBI Obiia NOKasana (3,4) WWI CHH- 
PYJIAPHbIX HHTeEPpaJIbHbIX ONePaTOPOB, paCCMaTPHBaeMbIX Kak OMepaTopEl B Ly. 


Tlocrymuso 
9 XII 1958 
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Jloxxayn Akayemun nwayk CCCP 
1959. Tom 125, Ne 4 


MATEMATHKA 


] 


i 
‘| 


A. A. HYJEJIBMAH 


OB OJHOM OBOBLIIEHHH HEKOTOPBbIX PE3YJIBTATOB 
nN. Ji. YEBbDILTEBA HW A. A. MAPKOBA 


(I]pedcmaeaeno axademuxom C. H. Bepriumetinom 20 XII 1958) 


Onpejenenve BCeX BCTPeyalOMMxcaA 3feCb NOHATHI MOXKHO HaHTH B (+). 
loo) 


, a ‘5 } 
J\1ai TMOCJeLOBaTeJIbHOCTH CTeIeHHbIX MOMCHTOB Sp = \t ds (t) (k=O, 1, 8 


...,2m—1; ds(t)>0) I. JI. GeOnnnes nosyuun (?) oneHKy 3HaueHHH YH- 
cel €g, MpH KOTOpbIX NMOCeAOBaTebHOCTb {Sp + (-— Lycee mpoLou- 
*KaeT OCTABATbCA MOCJeOBATEMbHOCTHIO CTEMCHHbIX MOMCHTOB B [0, oo). Tam 2Ke 
ObIO AoKasaHO, 4TO IPH yBeMUeHMM e, yBemMuMBaloTCH E, (j= 1, 2,..., m)— 
TOUKH pocta (pyHKuHH o(¢), 3aqaiolleH HW>KHee rwlaBHoe MpejlcTaBseHHe MOcJIe- 
qopatembuoctu {st + (—1)**e,32"—4, 

A. A. Mapxos, ynpoujas oKasatempcTBo I]. JI. Ue6binepa, nomyuns 
Gosee CHUIbHbI pesybTaT (*): ecu {Ag}o U {bg}4 — MOCMe_OBaTeMbHOCTH CTe- 
TICHHbIX MOMCHTOB B [0, oo) ail) ap <(— Dee by (k= 0, 1, ee 
BcAkad MocNejoratenbuocth {s,)o, rae (— 1)*** a,< (— 1)" s,<(— 1)" 
TAKKE SABJIACTCH IOCJIEOBATeJIbHOCTbIO CTeIMCHHbIX MOMEHTOB B [0, co). his 


CTeMeHHbIX MOMeHTOB B [a,b], rye O<a<b, aTy Teopemy oKa3aua 
Il. f. Pextman (*). 


B Hactosmleh pa6ore mpH eCTeCTBeHHbIX OPpaHHYeHHAX, HaJIOMKeHHbIX Ha 
(PYHKUMM Us (t), STH PesybTaTbl pacmpocTpaHsAtoTCH Ha OGOOULeEHHbIe MOMECHTDI 
b 


a= \ ux (1) ds ON 8 OP aU) 


a 
1. Usspecrno (cM., Hampumep, (*)), 4ro Touku (nm + 1)-mepHoro mpoctTpar- | 
CTBA (So, Sy,-+-, Sn), KOOPAMHATbI KOTOPbIX JOMycKaloT wTpeycraBeHue | 
b , 


Sy \ Ue (t)ds(t) (do(t) > 0), 3anomHsioT HaHMeHbUlee 3aMKHYTOe BbITTYKJIOE | 
a 
KOHHYeCKOe MHOrKecTBO K, Cofep»Kalllee KPHByIO xX, = U,(t) (R=O,1,..., 75) 
a<t<b). Koopanuats! BHyTpeHHuX (ipaHHuHbIxX) Touek K o6pa3yroT crporo 
MOSMTHBHYIO (COOTBETCTBCHHO CHHLYJISPHO MO3HTHBHY1O) MOCJIeEOBATeJIbHOCTD. | 


Ilorpe6yem, urToObl dyHKunH uz (t) (k=O, 1,..., 2) O6blmm HempeppiBHet | 

[Uy Uy...Uu 

B [a, b] u 4roObl OnpeemuTedb A\ Py, nt M Bce efO MHHOpPbl n-ro. 
cdilag sci (| 

NOpaykKa OblWIM MOMOKUTeIbHDI] pH Bcex a<t,<t,<...< tnii< 0) 


(sTOMy TpeOoBaHMIO NOMYMHAIOTCA, Hallpwmep, cucrempl (byHKunl {17* yo 


i 
4 te | 
| 7%! (0 <% <1 <.. + < Xn) Ha 060m oTpeske NosORKUTeMbHO! NoAyocH 
0 
xpt yn 
M cuctema {e°*}; Ha smu06oM oTpe3Ke; 3aMeTHM, TO B Cwlyyae crTemeHHoli 


MpoOJIeMbl MOMeCHTOB yKa3aHHoe TpeOoBaHHe paBHOCHIbHO yculoBuIo 0 <a <b). 
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Jlio6yio Takyio cucTtemy dyHKuni MoxHO alNMpOKCHMHPoOBaTb €HCTeMO!i 
uchpepentupyembrx cbyHkun (cm. (5), crp. 166), o6sanaromeli tem xe 
-CBOHCTBOM. 

2. Wyeth S = (so, sy, ... , Sn) —BHYTpeHHaAA TouKa K. IIpuzoqumas HurKe 
TaOIMUa ONMCbIBaeT TOBeeHHe £; — TOUeK CocpesoTOUeHHA Macc raBHbIX mpeq- 
CTaBHTeJeH MOCJIeOBaTeIbHOCTH {s~}o WH MOBeeHHe Mace 93THX mpecTaBseHun, 
COCpeAOTOYCHHBIX Ha KOHUAax [a, 5], npn yBenuyenuu (— 1) se 


gj Macca B Touke a | Macca B TouKe 0 
Hwxu. rapa. npegcras-| Bospacraet = — 
jleHve 
n=2m—1 : 
Bepxu. riaBH. mpeycras-| Y6pipaer Y 6biBaerT Boapactaer 
meHHe 
| 
Hyxu. raapy. mpegcras-| Y6pipaer Y 6piBaerT — 
aes JieHHe 
Bepxu. raaBy. mpegctas- | Bospacraet — Y 6piBaeT 
menue 


bipn w= 2m—1 a= —j< ee <Em <§&m = 6. Tlostomy pu yBe- 
mmuenwu (—1)*+1s, &; uw &; cOmmxatorca. Ecum mpu 3Tom Touxa S mpu6an- 
*KaeTcA K Tpanuyunoli touke K, ja KOTOpOli HHeKc npecTaBJieHua paBeH 
~2m—1, To & u E; CJIMBalOTCA, a Macca B TOUKe a ucuesaeT. Ecuim 2Ke mpH- 
| OwKaTbCA K rpaHHMcHol TouKe K c uHeKcoM mpescrapienus 2m—1, ymenb- 
waa (—1)**1 sz, To cnMBaloTca TOUKHM &}, HM —&; HM McuesaeT Macca B TouKe 0b. 
_ Anajloruunad KapTuHa Tloslyyaetca mpu n = 2m. 

JeopemMael. BenusmburucA — (ay, Qj, ..; G,)) w B= (bo, 04; &., On), ede 
(—1)*¥ 1 ap < (—1)**1 bp, npunadsencam Konycy K, mo amomy Konycy npuHao- 
aenxcam ece mouku S napanrnenenuneda M:(—1)¥tlap< (—1)**1 spc (—1)##1 Op. 

Jloka3atreubceTBo. I[lyctb touxa S, npunannexaman M, mexutT na 
rpanuie K. Moxuo cuvtatb, 4TO HHeKc ee TpecTaBieHva paBeH 1, HOO 
TakWe TOUKM HMeCIOTCH B OKPeCTHOCTH KaxKOH TpanHuHOH TouKu. B cHuly BBI- 
myksiocth K orpesku AS u SB npuunagqnexat K. V3 npespiaAyuiax paccyxJe- 
Hui CulefyeT, 4TO, ABHradcb K TouKe S cneppa lo AS, a 3aTem M10 BS, nouy- 
YHM [Ba pa3JIMUHBIX MIpeCTaBJIeHUA MOCIeLOBAaTeIbHOCTH {Sp} 9» YTO HEBOSMOXKHO 


JIA TpaHHuHbix Touek K. 
3. Ilyetb dynkuusa Q(t) TakoBa, 4TO OMpeyeHTeJIb 


Uy ty... OQ 
A 
Di terett ail ear 
M BC€ MHHOPbl IJIEMCHTOB Ug (tj) COXPAHAIOT OMMH U TOT 2%Ke 3HaK WIA BCX 
a<t<te<...<tnig<6. Tana onpefenenHoctu OyeM CuHTaTb, 4TO OHH 


TOJIOXKUTeJIbHbI. B 39TOM CJIydae HMeeT MeCTO: 
Teopema 2. Haumenoulee (Naubonoiuee) 3HaueHue uNmeepana 


Q(t) ds (t) 


Rite 


Apu YCAOBUAX 
b 


(1) ae <(— 1) \ ua (8) ds (t) < (141 be, 
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2de A, BEK, docmueaemca npu a(t), sadanowux: npu n= 2m—- 1 — KUdxK- 
nee (CoomeemcmeeHHO eepxHee) enasHoe npedcmasnenue nocredosameroHocmu 


{dp}o (coomeemcmeeHHo {bp}o); npu n= 2m — nudcHee (CoomBemcméeeEHHO 6epx- 


n 
nee) 2nagHoe npedcmasnenue nocaedosameanbnocmu {bp}y (coomeemcméenHo {Ax}0). 
Teopempr 1 u 2 cnpaseqymBpl u Aa O6OCOuLeHHON (9, b)-poOnemp! Mapxosa, 
TO/bKO HYXKHO B UX COpMyMpOBKaX 3aMeHHTb cyIOBa «KOHyc K» ciOBaMH 
«Teo &». 


4. Ecnu ofui 43 KoHWOB [a, 0] OecKoHeyeH, TO da CHCTeMy {up(t)}o cule- 
Wye? HaslO%KUTb DOUOHHTebHBIe orpaHMueHua ('). [lpn sTHx orpaHHueHHAXx BCe 
W3JIOXKCHHbIe Pe3YJIbTaTbI COXPaHAIOT CHU. 

Teopemp! | wv 2, NpHMeHeHHbIe K KOHKpeTHbIM qyHKuHAM wu, (ft) u Q(t), 
MOrYT CJIy2KHTb HCTOUHMKOM HOBbIX (pakToB. Hanpumep, B NpHMeHeHHM Kk aOco- 
JHOTHO MOHOTOHHbIM (byHkunam C. H. Bepnmretina (°) Teopema | jaer cae yto- | 
Ilee MpeorxKeHnne: 

Ilycmb f, (x) u fe (x) — a6coammxHo moHomoHnole 6 (— oo, O] @ynkyuu, npu- 
uem (—IT)F+1 f, (x2) < (—1)*7 fre (x), 200° % << %1 <<... <4%n <0. Foeda ong 
NPOUSbONbHOLX uUucen Yr (k=O,1,...,”), yOoenemeopsiowUux HepaseHcmeam 
(—-1)*+4 fy (Xp) < (1) ye K (—1)* #1 fre (Xx), CYUecmeytom abcoAIOmHO MOHO- | 
monHole @ (— oo, O] dynkyuu f (x), Ona Komopolx f (Xr) = Yr (R= 9, 1,..., 1). | 

Axstop BbipaxkaeT ryOokylo OsarogapHocTtb M. IT. Kpeliny 3a BHuMaHe HM 
I\eHHbIe COBETHI. 


OjyeccKHit HH KeHepHO-CTpOHTeJb HEI Iloctynu0 
MHCTHTYT 25 X 1958 


UMTHPOBAHHAS JIMTEPATYPA 


1M. T. Kpewuu, Yen. matem. Hayk, 6, B. 4, 3 (1951). 711. JI. We6unmes, 
Coop..co4., 3, 1948, crp. 307. "%.A. A. “Map xos,..Vis6p.. tp.; 194375 crp amon 
“Ti. PoP ex tm au, Yen. MateM. Hayx, 12, 8:3, 181 (1957). ~° ©. PT antMax ep 
M.T. Kpeuwu, OcllunnayHoHHbie MaTpHUbI MW Apa M MaJIple KoNeOaHHaA MeXaHHUeCKUX 
crcremwtO50. oC) SH  bre pein ei Hy, (Coops conse l an O52 acto odO) 
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Hoksann Akagemunu wayr CCCP 
1959. Tom 125, Ni 4 


MATEMATHKA 


C. J. SAJEJIBMAH 


O NOBEXEHHH PEWEHHM MAPABOJIAUECKOM CHCTEMbI 
B OKPECTHOCTH H30JIMPOBAHHOM OCOBOM TOUKH 


([Tpedcmaéaeno akademuxom H. Hy. Bexya 17 XII 1958) 


HspecTHO NopeseHne rapMOHMYeCKOH PYHKUMH B OKpecTHOcTH H30JIN po- 
BaHHOK OCOOOH TOUKH (cM., HanpuMep, (1), erp. 163—167). AyasornuHoe uccue- 
MOBaHve pellleHHH BecbMa OOUIMX JIMHeEHHbIX SWIMMTHYeCKHX CHCTeM MpoBell 
A. B. Jlonarunckun (?). B ocuope 3THX paccmoTpeHHit exKas10 CpaBHeHne pellie- 
HUA SJJIMMTHYeCKON CHCTeMbI C OCOOeHHOCTHIO THA MoOsIOCa KOHeYHOrO MOpasKa 
C JIMHeMHOM KOMOMHalMeH MpoH3BOAHbIX OT CbyHTaMeHTaIbHOli MaTPHUbI peure- 
HHH (d=. M. p.) CHCTeMbI, COMpA*KeHHOM K HCXOHOH. 

Uccneqopanne p. M. p. MHeHHbIX NapaOouMueckux B cmbicme VM. I. Merpos- 
cKoro CHcTeM, lpoBeyeHHoe B (+, °), MoKa3bIBaeT, UTO OHH ABIAIOTCA PelleHuAMH 
¢€ TOYeYHOH OCOOeHHOCTHIO (eCJIM APFYMeHTbI CUHTATb BeULeCTBeCHHbIMM) THIla 
cyllecTBeHHO ocobo TouKH. IIpu nonpirke omucaTb NoBeyeHHe pelleHHli Napa6o- 
JIMYeCKHX CHCTeM C TakOH OCOOeHHOCTHIO HeMOcpeCTBEHHOe CpaBHeHHe pelllieHuli 
c *. M. p. BPA IM MOXKeT WaTb pe3syJbTaT, TaK KaK OCHOBHAA AVIA QVJIMNTHYUe- 
ckoro cJlyuad KOJIMYeCTBeHHad XapakTepHcTHKa — MopsAyOK Mosroca — 3fecb 
oTcyrcTByeT. OyHako JlocTaTouHO MpOHHTerpupoBaTb q*. M. p. NO BpeMeHH — 
uuterpas oT Hee (5) OyfeT UMeTb OcOOeHHOCTH THNAa Nosmioca. [lostomy B OcHOBy 


“H3V4eHHA MOBeeHHA pelleHHH NapaOoMyecKOH CHCTeMbI B OKPeCTHOCTH H30- 


JIMpoOBaHHOH ocoGol TOUKH MbI NOMOKUM UX MHTerpabHylO XapakTepucrTuky. 
lis cayuad ypaBHeHHA TeMIONPOBOAHOCTH aHaJIOrHYHble PesyIbTAaTH! ONyOH- 
KOBAaHBI B (°). 

* 1°, Onpegeneune (*). DyHkuna ¢(x), oMpeqeteHHad B HeKOTOPOH 
KOHCYHOM OOmacTH V n-MepHoro MpocTpaHCTBa 4X4, X2,..-,Xn, MpHHayexkuT 


dbyHKuMoHanbHomy MHoxecTBY K;’, Kp = S) K%,. eclM OHA HerpeppiBna mpu 
q<p 
x +£X, X EV, u BeiparKenua: 1) | e(x)| |x — xo |", p > 0; 2) | (x) | /|Inlx — x) |, 
p =O; 3) |¢(x)|, p <0, orpanuuennt. 
Cnpapelimpa culeqyioulad OCHOBHad Teopema: 
Teopema 1. Iycmo u(x, t) — pewenue napaboauseckou cucmemol 


m ko 
Te ee rae t)?” Deu, Rene i (1) 


at™ ~— obk, FI kI<2bm at 


peeyaapnoe * @ yuaunope G{t,<t< te, x EV} 3a uckatouenuem mouKU (Xp, to), 
o6aacarouee ceoticmeom 

Ry 
oa Diu 
0 


jo 


dt € K m+k|—2b(m+1—k,)-+-n—0 3 (2) 


* Te. wMeromlee HeIIpepbIBHble MpOH3SBOAHbIe, BXOAALIHE B (1). O6o3HaveHuA Te xe, 
uTo B (4), 
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cucmemot (1) A) (x, t) onpedenenot 6 o6aacmu G, {ty <t<te, x EVy}> Veal 


| 


2bky + |k|<2bm—1; 1=0,1,...,7; r=M/26 npu M/2b yeaom;, r=) 
=[M/2b] +1 npu M/2b6 dpobxom. ITpednoaaeaemca, umo Koadguyuenmot 


u umerom 6 Heli HenpepoleHole npouseoONole nopsdKa ky +|Rk| no t, x4)... Xn 


2bk, + |k’!<2b(r—1)+h) +]k|; npu r=1 donoaKnumenosno mpebyemca 
2enodeposocmb no x npouseodHolx nopAOKAa ky +|k| om A) (AD): 
Tozda umeem mecmo npedcmaserenue 


Re 4 . 
3 7 DZ (£,-CogX7 Xp) Onn (bo, 200) ita) eee 
nilagh) =n weenie © (3). 
i (%,.1), Lixcte 


20e u* (x,t) — peeynanpuan 6 G gynkyua, Z(t, to,X,X%))— QD. mM. p. cucmemol | 


(1), nocmpoennasn 6 (4). 
HameruM oKazaTeIbCTBO TeOpeMb! JIA cayyad m= 1. Oco6asn TouKa H30- 


jupyetca waiMHApom G,{EEV,, t;<t<t}, uw pemlenve u(x,t) B oOsnacTu | 


G—G, mpejcTapiserca uepes (pb. M. p. No (bopmywie Tuna dopmyviH! Ppuna 


n 


‘ < ey n 
u(x,t) =\de\ Y) BIZ 2 4 ),uG I + 
me) I 4 
+\ Z(t, t,%,2)uG, A)di —J,, (4) 
Vv 
( ne dé ,.. dé, 
jee \ a: | 2B 2 HO ae +\ Z (t, th, x, &)u (&, ty) dé; 
a d Vv 


e 


Y ((,) — nopepxuoctb, orpanwyunBaioujan oOmactb V (V,); [, — wap pamuyca 
p C WeHTpOM B Xp. SaTem v3yyaetca Jp, Aa vero. mM. p. Z(t, t,x, &), pac- 
CMaTpHBaeMasel Kak (PyHKIMA t, €, pecTaBderca mo topmywie TuMa copMyJIbI 
Teliopa, B KOTOpOH WIeHbI CO CTeleHAMH t — ‘fy UMeIOT «Bec» 26 MO OTHOILIe- 
HHIO K cTelleHaM x;—&s. B Tom culyyae, Kora KoacpipunMeHTH! cucTembI (1) 
aHaJIMTHUHbI 10 xX, 7%, WIeHbI STOO pa3/lOx%KeHHA MOryT ObITb ONpeyeseHbI Cc MO- 
MOLIbIO Teopembl C. B. Kopasesckoli; B OOMIeEM culy4ae BbIeHeTCA YaCTb orle- 
paTopa C NOJIMHOMMaJIbHbIMM KOS(pPpUL\WeHTaMH, K KOTOPOH TIpHMeHHMbl paccyxX- 
eHHA aHaJIMTHYeCKOrO CJlyyant, H YCTaHaBJIMBaeTCA, UYTO «OBeECOK) K MOJIMHO- 
MMaJIbHOM YacTH OepaTopa cTpeMHTCA K HyJIO pH p—0. B_  octasbHOM 
paccyKeHus aHaJIOrHYHb! MpPHBeeCHHbIM B (*). 

2°. [IpHBeyeM HeCKOJIbKO CJleCTBHH 43 Teopembr 1. 

1. Ecnu u(x, t)— pemenve cuctempi (1), peryiapHoe B UnMiMHEpe G 3a 
HCKJIOUCHHEM TOUKH (Xo, fo) H TaKOe, YTO 


t n 
: dé, ... d&n 
lim \\ de \ S\ Bi[Z (t,t, x,6), ug Yo — 0, (5) 
e->0 ra Pyi=a ] 


TO u(x,t) mp (x, t)=E (Xo, to) COBMaaeT c peryApHbIM BO BCel o6sacTH G 
peteHuem u"(x,¢), H MosToMy, ecw u(x,t) oompeqemuTh B TOUKE (Xp, fo) 
PaBeHCTBOM U (Xo, fo) = u" (Xo, to), TO OHO MpeBpaTHTCA B pellleHue CHCTeMbI (1) 
peryJiapHoe Bo Beet OOacTu G. B uacrHocTu, oTciofja cileqyeT Teopema 2. 

Teopema 2 (06 ycrpanumol ocoGenHocTu). Ecau u(x, t) — pewenue (1), 
peeyAspHoe 6 G 3a UCKAIOYeHUCM MOUKU (Xo, to), YOoeaemsopsuoee yYcaocguio 

t, 
+ a ako k 
|x — x9 |" a aa Diu te, t)| dt <2 (|x — x|); 


i, 
2bko + |k|<2bm—1,  & (|x — X)) 


? 


(6) 


eos 
X>Xo 
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10 €c0 MOKHO Npespamumb 6 pelweHue, peeyaapHoe 6 G, coomeemcmeyromUuMm 
OonpedeneHuem 6 mouKe (Xp, to). 

2. B (4,°) mpi nod. M. p., culenyn 9. 9. Jesu, nonumaem pemenue npu f >t 
juctempl (1), XapakTep ocoOeHHOcTH KoTOporo coBMayaer Cc XapaKTepoM oOcoGeH- 
jOcTH MaTpHibl [puna weKoTopoli BcnoMoraTesbHOM CHCTeMbI, KOSPPHILHEHTHI 
;OTOpOH 3aBucsT or ¢ uM Napamerpa. 

On peAenenne. Jlaqum onpejenenne (p. M. p., copmayaromee c NpHHA- 
‘bi B (°): b. M. p. cucrempr (1) HasbiBaetca MaTpuua w (t,t, x, &), ABuIMIOMaaca 
(pu ¢ >t petlenvem (1)B oOOnacTH G HM Takaa, 4TO AA MOO rnaLKoli BG 
KTOP-PYHKUMH U(x, ¢) CpaBeLIMBO paBeHCTBO 


5 OBS 


ty 
n 


1 ee, dx, . 
lim —(at | 3} Bile’ (, 1), w(t, to, x, x0)| SE 


e—>0 dx; 


= U' (Xp, fo). (7) 


i, 1, j=1 


113 (5) HenocpexcTBeHHO culeqyer: 

Bee e Mia 3 Eci ait) ty, 4, xy), Walt, fy, X, Xo) eee me p. (1); 
NO UX PA3HOCMb MOICHO Npespamumb 6 peeyAsmpHoe pewienue (1) Coonpedenenuem 
» MOUKEe (Xo, fo). 

| SaMmetuM, 4TO TeopeMa 3 ycTaHaBJIMBaeT, YTO rilaBHad (NO NOpsAAKy ocobeH- 
JOCTH) 4aCTb cp. M. p. cucTempl (1) ompegxemsetca OMHO3HAUHO. @. M. p. MOX*KHO 
MIpeeIHWTb Kak pellieHve cycTempl (1) c TOUeUHOM OCOOeHHOCTHIO MMHHMAJIb- 
ioro NopayKa, MpH 9TOM NOPpAAOK OCOHOeCHHOCTH NOHNMMaeTCA B 
“MpICIIe (2). 

3. Ecau paccMaTpHBaeTCA COBePpWICHHO MpOH3BOuIbHad napaOomuueckas B 
smpicuie HM. I. [lerposcKoro cucrema (c pa3HbIMM cTaplMMu nopsqKamMu Auddpe- 
JEHIMPOBaHHA Yy pasJIMUHbIxX cbyHKuUHH) (*), TO B cyuae, Kora KOIpPuILHeHTHI 
SHCTeMbI 3aJlaHbl B Mowoce 


Ppt 0s 4) << 00, SS ED i teOP <S 


MOXKHO JlaTb CJleyiolllee ompeyesenne dp. M. p. Vi CEP ae Mires eae 

Onpeneneuune. P. M. p. NapaOomueckol cHcTeMbI B Cylyyae TOIOCHI 
Ha30BCM KBaj[paTHY!O MaTpHIly WAS (t,t, x,€) ||, HenpeppiBHyio mpw tf >t U 
rakylo, uTO 


= 
be ty \Z: ) (t,t, x, &) © (E) dé 
[BJIHECTCH pelueHvemM CHCTeMBI, MOCTPOCHHbIM IlO JL@HHbIM 


a”u, (x, t) 
at 


= Og, n; —y] O; (x) 


=r 


ko =0,1,...,%,—1; i=1,2,...,N; o:(x) — Upom3BoubHble HempeppiBubie u- 
MTHbIe (PyHKIMM), MpwHasiexKauwlMM KJlaccy e/MHCTBeHHOCTH pelleHua 3aa4n 
Cow Jia cucrempl. IIpH HeKoToppix orpaHvyeHuax (*), HaslaraemMbix Ha KO9>p- 
DHILMEHTbI CHCTeMbI, (p). M. Pp. 9THM OJHOSHAYHO OlpeemAeTCA. 


Uepxosuukul Tlocrynuso 
rocyapcTBeHHbIM yHHBepCHTeT 14 XII 1958 


ILUTHPOBAHHAS JIMTEPATYPA 
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‘uHCKHH, JIAH, 79, Ne 5 (1951). 3¢C,. . O94 ne4bMauH, Yen. matem. wayx, Il, 
. 3 (1956). *C. W. Sanemnman, AH, 98, Ne 6 (1954); 120, Ne 5 (1958). 
Cc. J. Digenabmau, Martem. cOopu., 38 (80), B. 1 (1956), SH. M. Teuabdang, 
~. E. Ul uaos, O6o6menupie PyHKUHA u Ye eTBHA Hay HHMH, 1958. 
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Jloxaaye Atkkangemunu nayr CCCP 
1959. Tom 125, Ne 4 


CHJIPOMEX AHHKA 


A. A CEPFHEHKO u B. K. PPELOB 


NEPEXO TYPBYJIEHTHOrO NOrPAHHUHOLO CJIOA 
B JIAMMHAPHbIN 


(I]pedcmasaeno axademuxom I. H. Ilempoeom 11 XI 1958) | 


Tlepexoy JlaMMHapHOro pexKHMa TeyeHHA B NOrpaHH4HOM Cul0e B TYPOyeHT? 
Hbiii H3BeCTeH aBHO, H erO HCCJeAOBAaHHIO MOCBALLEHbI MHOTOUHCI eHHbIe padorel 
‘SlBneHHe %Ke «OOpaTHoro» Mepexoa TypOyseHTHOrO MorpaHHyHorO COA B a4 
MMHapHbiii Oblwi0 OOHapyKeHO HeaBHO. Tak, B paOorte (*) mpu noc ACR 
‘CBepX3BYKOBOrO MOrpaHH4HOrO COA Ha MOJeJIH KOHYC C WHJIMHAPOM ObLIO 3aMe+ 
YeHO, UTO NOPMpaHHuHbI cOH Ha KOHYce Obl TYPOYJICHTHBIM, a HM2*Ke 10 MOTOK 
mocie TOUKH H310OMa Ha WHIMHApe 3a:pHKCHpoBaH JlaMMHapHbil NorpaHHuHplla 
cou. B padore (*) NpoBosMIHcb H3MepeHHA B NOrpaHHuHOM cJl0e Ha CTeHKaX 
pelleTKH Tpoduseh conmoBoro almapata TYpOMHbI H OblWIO yCTaHOBJIeHO HaJIH4 
yHe JiaMHHapHoro NorpaHHyHoro C/O B ropsle coma pelwleTKU Mpodpunel, XOT 
Mepe, THM BBepX MO TeYeHHIO NOPpaHH4Hbl COW Obl TYpOyseHTHbIM. B 9TH 
HccIeOBaHHAX OCHOBHBIM YCJIOBHeM NOABJIEHHA <OOpaTHOTO» Mepexoda ABI AeTC 
HaMune JocTaTOuHO OobuIoro OTPHWaTebHOTO TpayWeHTa WaBJIeHHA B OCHOB4 
HOM TOTOKe. 

B HacTOAMleM SKCMepHMeHTaJIbHOM HCCIeAOBaHHH yCTaHOBeH «OOpaTHbIl 
Nepexoy TypOyieHTHOrO MorpaHH4uHoro COA B JaMHHAapHbl pH OobUINXx O74 
pHWaTeJIbHbIX PpaqeHTaxX [aBJIeHHA B CBepX3BYKOBOM Core. CKopocTb OCHOB4 
HOrO MOTOKa B COMIe YBeIMYMBalacb HellpepbIBHO oT 45 Jo 560 m/cek. 

B 9kclepuMenTax BO3yX H3 pecHBepa HallpaBAICA B WMIMHApHuecky 
TpyOy QuameTpoM 76 MM u AuIMHOH 1000 MM, 3a KoTOpo pacnosaranocb ocecuM- 
MeTPHUHOe CBEPX3BYKOBOe COMO C JMaMeTPpOM KpuTHYecKOoro ceyeHua 36 MM 
yucJioM M Ha BbIxode, paBHbIM 2,6. | 

Tlorpanwunbiit col uccneqoBaics B ABYX CeYeHHAX: B KOHMe WHWIMHApHyes 
CKOM TpyObl, T. e. HelocpeACTBeHHO Tepe COMIOM, M Ha BHIXOe U3 convia. Te 
pe3yIbTaTaM H3MepeHHM paccuMTbIBaMcbh Mpoduiu cKopocrelt B norpaHHuHOM 
coe. 

Uccileqopaloch BJIMAHHe OOMbIIMX OTPHUaTeJIbHbIX TpalHeHTOB aBueHHal 
Ha TYpOyJIeHTHBIM MOrpaHwyHbl col, pasBuBIIHiicA Ha CTeHKaX JWIMHHOM Tpy 
‘Obl IPH CKOpocTH MoToKa Bo3Ayxa 45 M/ceK H NOJIHOM JaBmeHun P,= 0,3 KI/e3, 
Ha HauaibHOM yuacTKe Tpy6bl JlaMMHapHblii norpanuunplli cnol nepexonua 
B TypOyneHTHHI. [I[puOmuxKeHHad OlleHKa NONOKeHUA Mepexoga NoKasbiBaer, 
UTO OO/aCTb Mepexoga pacnonoxeHa Ha paccrosHuu 400 mM or nepesHeli KpoM 
KH TpyObl, eC AA KpHTHYeCKOrO uNCIa PelinonbACa NPHHATh 3HayeHHe 


Ret ee ao ates | 


v 


PesyJibTaTbl H3MepeHHA mpocunA ckopocteli B TYpOyJIeHTHOM cylOe pelcraB- 
meHbl Ha puc. |, 2. | 


PacnpefeseHue Ckopocteli B MOrpaHHuHOM cy0e LocTaTOUHO XOpOllo anmpo- 


JO hy ANE die t | 
KCHMUpyetca topmyson nal i pH 3HaveHHN MOKa3saTeiA | =o. Uncs0 
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o>; onpeeAroulee CocTOoAHHe NOrpaHHGHOrTO CJIOA U paccuuTaHHoe 


10 pe3yJIbTaTaM H3MepeHHH B KOHIe TPyObl, paBusAocb 18-10%, 7. e. 3HauHTeMb- 


HO OoblWe KpHTMYecKoro 3HayeHUA, paBHoro 2740 ('). Oru WaHupie cBuyeretb- 
CTBYIOT O TOM, UTO Ha BXO- 


Ne B COMO HMeJICA pasBu- 
Th = Typ6yneHTHBI n0- 
rpanH4nbl cron. 

Ha Bptxofe u3 comia 
cO cpeHHM rpajuex- 


u 
TOM CKOPOCTH (=) = 
\ ax cp 


a 2/20 = Obl TowyueH 


CBepX3BYKOBOH JIaMMHap- 
Abid NOrpanHuyHB cwon. 
PacnpeseneHue  cKopo- 
icTeli B Hem (puc. 1, /) cy- 
€CTBeCHHO OTWIMUAaeTCA 
T pacnipellemeHua CKOpo- 
Te B TypOysIeHTHOM No- 


TpaHH4HOM coe, AIA KO- Puce. 1. Wpodbunu ckopocteH B morpaHH4uHOM coe neper 
Oporo XapaKTepHO 3Ha- COMJIOM H Ha BbIxOJe M3 comma. / — lamunapubilt morpanuy- 
qeHHe NoKa3aTeia B cTe- Abi cHOM Ha BbIXOZe M3 Cola pM AaBneHMM B_ pecHBepe 
0,3 «l/em?; 2 — typ6yneHTHbIM morpaHMUHblit CO Ha BLIXO- 


TeCHHOM 3aKkOHeE eg — eu3consa npv fapmenuu B pecuBepe | xI/cm?; 3 — tTyp6y- 
n JIGHTHbIM TOrpaHWuHbl COM mepey coOMJIOM MpH aBseHHn 
4 4 B pecupepe 0,3 kI/cm? 


7: Una nosyuen- 


4 e 
HOrO JI€MHHAaAPHOrO CJIOAH 3HaveHve MOKa3saTesA a Ha O0/IbIeH YacTH COA lTIpu- 


4 
5° STH pesybTaTbl yCTaHaBIMBalOT HalMuHe «oOpaTHoro» 
Tepexoya TypOyjeHTHorO pexKHMa TeYeHHA B NOrpaHHyHOM coe Ha BxOJe B 
COMO B JIaMHHapHblli Ha BbIXOJe H3 CBepx3BykKoBoro conia. MoxkxHo npeqnona- 


TaTb, YTO <OOpaTHbIli» NepexO NPOMCXOAHT B LO3BYKOBOH YacTH BOH3H ropa 


MepHO paBHO 


comma. (B SKCHepHMeHTax 3HaveHHe MecTHOTO FpawueHTa CKOPOCTH B JO3BYKO- 


4 du 1 
Boli ¥acTH BOM3H TOpla COMA PaBHAIOCh =~ = 3730 ee 


pu yBenmuenuu uncna Pettonbaca (YTO JocTHraocb yBeIMYeHHeM JaBse- 
HMA B pecuBepe B 3 pasa: P, = | KI/cm*) Ha BbIxoJe M3 Cosa Obl 3acuKCcUpo- 
BaH TYpOyJeHTHbIM norpaHu4yHbll con (puc. 1, 2) c MOKasaTeeM CTeMeHHOH 3a- 
BHCHMOCTH eet Silecb OObIUHDIM Mepexoy, JaMMHapHoro pexKUMa TeveHHA 
B NOrpaHwuHOM coe B TYPOYJIeHTHbI CBA3aH C yBemMueHHeM uncna Re. Ciejo- 
BaTe@IbHO, JaMMHAapHbI NOrpaHuyHbl CO, NoMyYeHHBIN M3 TypOyseHTHOTO, 
HUYeM He OTMYAeTCA OT OOBIMHOLO JAMUHAPHO"oO COA, B YACTHOCTH, OH COXpaHsAeT 
CMOCOOHOCTh CHOBa MepeXOJHTb B TYPOYIeHTHBIN. 


Tlocrynuso 
11 XI 1958 


UHTHPOBAHHAA JIMTEPATYPA 


17, Ulauxtuur, Teopua norpasuynoro canon, UJI, 1956. ? J. Sternberg, 
The Transition from a Turbulent to a Laminar Boundary Layer, U.S. Army Bal. Res. Lab. 
Aberdeen, Rep. 906, May, 1954. *% Y. Senoo, The Boundary Layer on the End Wall 
of a Turbine-nozzle Cascade, Pap. Am. Soc. Mech. Eng., Ne A-172, 1957. 


Jloxuagnn Akagemun nayr CCCP 
1959. Tom 125, Ne 4 


CTHAPOMEXAHHKA 


MN. H. WYWIKHH 
NO3BYKOBOE OBTEKAHMHE 93JIJIMNCOB C WHPKYJIAWMEH 


(IIpedcmasaeno akademuxom A. A. Jopodruyonoim 6 XI 1958) 


UvciieHuble MeTObI MO3BOAIOT 2c:pcsPeKTHBHO pelllaTb Ha BICEKTPOHHbIX CyueT- 
HbIX MallMHaX pa3IMUHble 3alauW ra3s0BoH AMHaMUKH M MOsyUaTb pesy/bTAaTHl, 
KOTOpble MOLyT CJIYKATb Tak?Ke [WIA MpOBepKH TOUHOCTH MpHO/MxKeHHbIX aHa- 
JIMTHUeCKUX MeTOZOB. C MOMOL{bIO YMCeHHOrO MeToya (') HaMM Oblmo0 paccun- 
TaHO JO3ByKOBOe GOecHUpKyJIAWHOHHOe OOTeKaHHe 9JIJIMMCa MOTOKOM 1ra3a CO! 
ckKopocTbio Ha GecKoHeyHocTH U., NapasenbHOu ocu (*). Siech aHaslOrHuHbl 
o6pa30M paccMaTpHBaeTCA Takoe %Ke TeveHHe, HO C WMpKyALMeH. 

IlpumMenaa 9uIMMTHYeCKHe KOOPANHATHI &, 7 H Cespa3sMepHble BeEHUHHBI (34 
XapakTepHble MlapaMeTPbl SIpMHATLI NOMOBAHA (OKycHoro paccTOAHHA *, Ma~ 
KCHMaJIbHad CKOPOCTb B faze M MWIOTHOCTh TOPMOXKeHHA), 3aNMWeM ypaBHeHH Al 
Hepa3pbIBHOCTH HM OTCYTCTBHA BUXpA 


OX Om On Ov. 
Oz a Oe ee Oe On 


=, (1) 


DUC. veer fL Ol > Gh Hv; yy AOR u == Hu; Hee H=YVsh?¢ +sin?y ; Hs vu— 


COCTaBJISIOWIHe CKOPOCTH BOJIb PunepOos Hu sIMMMICOB; p = (1 — u® — v?)*-14 — 
MJIOTHOCTb; * — OKasaTesIb afMaOaTbIl. KpaeBoe ycuioBue Ha OOTeKaeMOM 9VJIJIMTICe 
6yneT u =O, a na GOecKoneyHocTH U—>U. cosy, v>— U. sin x. 

Bpuyy CHMMeTpHH TeyeHHa OyJeM pacCMaTPpHBaTb TOJbKO O6NaCTh 


= > Sy< > . ua pemenns sajaun B N-M npnOsmxeHun mponnTerpupyem 


N+1—2 | 
(1) no y oT OCH HN4 = —+ oO runep6on n= (a=0, 
..., N+ 1) m cocrapum Takum oOpa3om 2N + 2 nHTerpasbHBIX COOTHOWIeHHH 

“hs 
d 
ae \ ydy + On — Onay = 0; (2) 

—T/2 

Yn 

d 

de \ hdy — Un = 0. (3) 


—m/2 


Bce BeJMUMHbI Ha JIMHHM 7 = Yn CyeM OTMeuaTb MHeKCOM n. OueBngHO, 
TO Fug Nay = 0; 

Yurtbipad CHMMeTpuio M TpeGoBaHwe TOYHOrO yOB/eTBOpeHHA KPaeBbIM. 
YCIOBHAM 3aauv, NpecTaBuM B N-M NpHONWKeHMM NOJbIHTerpaJbHbIe (byHK- 
WMH B (2) uw (3) CJleXYIOUMMM HHTepmOMAUHOHHbIMM BbIpParxKeHUAMH: 

N N+1 
» (Qn cosmy-+bmsinmn), = MA (%m CoS my + Bm Sin my), 


m=1 m=0 


* B cayyae Kpyra Oepetcn ero pagnyc. 
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MpHYeM Amn =Bm =O WA verHoro m; bm =o%m==0 ana HeuerHoro m; 
B [pyrMx Cilyyadx STH KOSPPHLUMeHTH! ABJIAIOTCH JIMHeHbIMH KOMOMHAallMaAMU 
An (—) WIM Ap (6). 

[locue Tako ammpokcumalMn v3 UHTerpabHEIX COOTHOUIeHUti (2) rlomyuuM 
N +1 o6piknopenHblx ucdbepeniMasbHBix ypaBHenuli gua N (PyHKUMK Yn. 
YcJOBHe COBMeCTHOCTH 9TOH CHCTeMbI MpHBOAUT K paBeHCTBYy 


N41 


> (—1) @; = 0. (4) 


2=0 


Ulrpux okoslo 3Haka CyMMbI 3J[ecb H B JaJibHeiiiem o3HayaeT, UTO UeHbI IIpH 
i= Oni=WN + 1 GOepytca c MHoxutesem 1/5. Paccmatpusaa N (n = 1, 2,...,V) 
}10 JyyaeMbIx u3 (2) jucPepeHUMaJbHbIX ypaBHeHH, 3anMiemM UX B BU: 
d dH x 
One ny n SI! —— 
1g dé = Pnln ae abs) Cri O; == Yi. (5) 
=i 


I=) 


MuterpajbHoe cooTHoleHve (3) npH n=O cBefeTca K ypaBHeHHMIO JA 
wupkyiauan T 


dv Sf Maly ay ome 
pao 
geal Ores ee (6) 


a OCTAJIbHbIe HHTerpaJibHble COOTHOIWeHHA (3) AalyT Auddepenwuasbuble ypaB- 
-HeHH, KOTOPble MOXHO TipeoOpasoBaTb K CJleLyIOuleH (ope: 


dn dnt 
dé dé 


- 
cee ug Onn 0, Weel (7) 


t=] 


Yncuiopple KosPPpuUHeHTh Cy; WH dp; U3 (5) U(7) 3aBucat or NV. Jaan VN = 3 
OHH UpuBoyatca B Tabu. |. 


Ta6muna 1 


Chi ayy 
1 Z 5 0 1 a 
; 0 Ua ih Vile e 7 
1 V/p—V2 4+ V2\—%/2—V 2 | 24+ V2 | --41 pd AS 
2 SPV Ne oye | ae et el 
3 3/, —V 2M— V2|—_1/.—V 2| —24-V2| —1 |-2-V2 


2N +2 ypapuenult (4) — (7) oOpasytoT cucTemy Avia onpewenenna 2N +2 
MCKOMBIX BeWuuH: NV 3HaueHnii u, v N +2 3Hauennii vp. U3 sTol cuctemut 
HaleM BbiIpakeHHe JVs MpOw3BOAHOU 


\ 
ae dH 
; \ , : | 

> (— | io | oe den Ex; are D; ( U; dé —- > Linltn )| 
dd ys =0 5 M a n=1 { 
iE —! WH Haale 2) 

p | 
> Di 
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ees 1— (x +1) (u} + 03) ae Wig a oe ‘i 
1) (108) Edy ua? (needa) alee Tey 


x 


— 


Lin = Chi (0 << l << N al 1, 2 2Cno; LN+I1_n = 0. 


SameTuM, 4YTO 3HaMeHaTeIb B (8) OCTAeTCA MOJIOKMTESHBIM Ip MO3BYKOBbIx’ 
ckopocTax, Tak Kak pu stom D; > 0. Tocue onpegenenua mo (8) mponsBog-, 
Holt duy4,/dé us (4)— (7) merko HaxOATCA NpOv3BOAHbIe Apyrux |CocTaB- 
IMIOMLMX CKOPOCTH Un, Un. Jin cayyad Kpyra cileqyeT NosoxKUTE fH = r,, 
A= Tow s (bopMyylaX S3aMCHUTb € Ha f. : 


Puc. 4 


Kpaepyto safayy Jia OObIKHOBeHHIX JucpcepeHIMaJIbHbIX YypaBHeHHH pe- 
WalOT 3f€Cb YMCJICHHbIM MHTeEPpHpOBaHveM Ha 9JICEKTPOHHOH CueTHOH MalllHHe, 
MolOupah 3HayeHHA UV, Ha OOTeKaeMOM 9dJIIMMICe MO YCJIOBMAM Ha OeCcKOHed- 
HocTH. Ecuim 3aaubl CKOpOcTb B HeKOTOPOH TouKe OOTeKaeMOro 9JLJIMIICa! 
(a U. HeH3BeCTHO) HU WHPKyJIAWMA, TO BCJeACTBHe HamM4na [Byx amreOpanye- 
cKux paBeHcTB (4) u (6) B V-mM npHOmuxKeHHM Hato nolLOupaTb ToubKO N —1 
3HaveHHH Up. BmecTo BbINOJIHeHHA yCJIOBHH Ha G6ecKOHeuHOcTH yoOHee, Kak 
u B (?), TpHHUMaTb, 4YTO MIpH OovIbIIOM £ pellieHue yOBueTBOpAeT sMHeAapusu-| 
poBaHHoMy ypaBHeunio [Ipanyaras. | 


IPA eieieRy 52 


ns 1 Mxp A By Qe Bs; a 


Oe 0 07399 == — ~—- _ — 
8398 0,317 | 0,345 | 0,0505 | 0,3233 |--0,0124|—0,0170} 0,0052 
205.02 0,719 | 0,275 | 0,1145 } 0,2614 | —0,0167|—0,0108) 0,0049 

90° 1,168 | 0,198 | 0,1859 | 0,1977 | —0,0150 | —0,0064| 0,0033 


Ha 9s1eKTpoHHOH cyueTHow MawMHe BICM B kayecTBe mpuMepa Oplio pac- 
CUMTaHO OOTeKaHHe Kpyra Ha KpuTHMYecKkoM unNcyiIe Maxa Mxp pw pasupix 
BeIMUMHAaX WMpKysaunN I’, upwyem 3ByKOBOH TOUKe COOTBETCTBOBAJIO 7 =—90°, 
a KOOpP(HHaTa OMHOM W3 TOYeK TOPMOXeCHHA YY MeHAIaCch B UHTepBae 
O<7<90°. Ha puc. 1 ana cayyaa 7” =90° moKasaHo pacnpesenenue 
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cKopocTH Ha kpyre, HaligeHHoe npn N =1,2,3. Ilpaxruuecku tTpe6yemam 
TOUHOCTh HoJiyyaetcs ye npn N = 3. 

B Ta61. 2 mpHBoqaTca pesyibTaTpl pacuerop mupa N=8; syecb janbh 
KOSPPUUMEHTH! Gm, Bm HHTCPNOMALHOHHBIX BbIPAKeHHH, MO KOTOPBIM MOXxXHO 
NOCTPOUTb pactipesesieHwe cKopocTu Ha Kpyre. /\ia cayyuas y° = 0B (*) 6bi0: 
movlyyeHo Ooulee TOUHO BbIPaKeHne 
v = 0,3773 sin y —0,0238 sin 3y + 0,0071 sin 54. 


ABTop BbipaxkaeT OnarogqapHoctb UW. A. A6szyanaepy 3a NOMOLb npH nOz- 
eT OBKe pacueTos. 
2 


BbluicMTeIbHEI =WeHTp Tlocrynuao 
Akayemuu Hayk CCCP 1 IX 1958 


UWMTHMPOBAHHAA JIMTEPATYPA 


TMopowuuunyH, Tp. 3-ro Bcecoio3H. matem. cbe3qa, 2, 1956, crp. 78. 
WK HH, BpmncnuTeibHaa MaTemaTuka, cCOopH. Ne 2, 20 (1957). 


~l 


on 


Jloxaxaye Akagemuuw wayK CCCP 
1959. Tom 125, Ne 4 


TEOPHS YIIPYIOCTH 


P. B. CEPEBPAHbIM 


O56 W3PMBE TOHKOM MOJIYBECKOHEYHON MJIATbI, OMMPAIOLUENCS 
HA YIIPYrHH CJIOM KOHEYHOM TOJILWMHbI 


(ITpedcmasaexo akademuxom C. JI. Co6onesoim 28 X 1958) 


Sayaua o6 usru6e TOHKOM NouyOecKOHeYHOH MVJIMTbI, OMMpatoulelica Hé 
yUpyrH CIO KOHeYHOM TOVJIMMHbI, BOSHMKaeT Mpw pacueTe TOHKHX ILVJIMT 
IIPAMOJMHeEHHBIX OYepTaHHH Ha YyIpyrOM OCHOBaHHH, eCJIM Harpy3kKa MpH07 
2%Ke€Ha HAaCTOJIbKO OJIM3KO K OJHOMY H3 KpaeB IVJIMTHI, YTO BJIMAHHeM ocTauIb 
HbIX Kpa€B MO2XKHO lpeHedpeub. | 

Ilycrb ynpyrnii cnoi TommuHol A c xapaxtepuctukamu E vw op cay KT 
OCHOBaHHeM JIA MJMTbI %KecTKOocTHIO D, 3aHvMalonleH MosynocKocTo x > 0, 
Ec BHeWWHAA Harpy3Ka Ha IVIMTy paBHa q(x, y), NporMObl MIMTbI w(x, y) 4 
peakilua OCHOBaHUUM p (x,y), TO Oe3spasMepHble (PyHKILAH, 


w (&, 9) = grr w (x, 9) | 


Pe N= Z pys ge) = S(x,y), (1) 


3 
rye P —nonnaa Harpy3ka Ha nsmty; x = «/L, y=yfL, L =V 2D(1--v)/E) 
CBA3aHbl COOTHOINECHHAMH (YepTOUKH Hal OYKBaMH B jlaJibHeliiem Jia yo6-, 
CTBa OTyLWeHb!) 


AAw (x, y) = 4 (x, 9) — p(X, y); (2) 
0 to | 
w(x,y)=\ de \ K(e—¥, yy) (ey), (3)) 

0 —CO 

rue (7) 

ao epee —isx | 
K(x, y)= \ etrat \ : ds: (4)| 
=P J Feovere | 
| 


(3 — 4) sh2hVs? + P—2VS+F 


LS = 
2h? (s?+ ¢?)+(3—4p) ch 2hV 5s? + 2 + 8u2— 1245 © 


IIpH 9TOM Ha Kpato IWINTbI, T. e. mupH x=-+0, omKHb! BbINOMHATECA 
yCOBHH CBOOOAHOrO Kpasx 


OW OO Ore Fw 
op tage ge eae (6) 


(v — koa(ppuunert Tlyaccona qua MaTepHaJia IJIMTbI). 
; Byyem cuvtatb, aro byHkuna W(X, Y) BMeCTe CO CBOMMH 4YaCTHbIMH T1poHs- | 
OAHbBIMA JO 4-rO NOpAKa BKJIOUMTeIbHO, Tak 2Ke Kak Ui (pPYHKUMH p(x, y) u 
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7(X, y), wHTerpupyema B KBaqpate Bomb IpaAMBIX xX = const. Kpome toro, 
HONYCTHM, YTO MpH YMHO?KeHMM STUX CPyHKWH Ha ety (¢ BemecTBeHHOe) u 
aNTerPHPOBAHHH NO BCeM SHaYeHHAM Y MbI Tosyyaem dynKuuu or ¢, y ObIBato- 
(Me Ha O€CKOHeyHOCTH ObicTpee, uem exp (—|tx|). Cnopapequmpoctb 9THx 
MpeMNONO%KeHHM JIA HeUSBeCTHBIX (pyHKIMl w (x, y) M p(x, y) Oyger acua v3 
OIKOHYATEJIbHOTO pesyuJibTaTa. 

_ YMHoxas Tenepp (2) u (3) Ha eSt+ty rye ¢ BelilecTBeHHoe, |Ims| <|t], 
4 unterpupys (2) no x or 0 no o, no y OT— oo Mo + 00, a (3) nO Bcem 
3HaveHHAM X My, NOJyuHM 

1 


(Ss + ¢)? w" (s, 1) — is (s® + 2¢?) rot + (5? + 20°) ry (t) + isrs (t) —rs (t) = 


| Se Q(s, Us wIRi(Shit a ; (7) 
; ks R (s, 4) 
| A. gt = 2 ; 8 
BD tee yeaa (8) 
re oGo3sHayeHo 
ee ie 
wt (s,d) = \ oie \ ev w(x, y) dy; (9) 
: ? 2. 
0 t20 
w- (s, t) = \ else dx \ ety w (x, y) dy; (10) 
ae O*w 
ee ae it, ell 
ES: \ E (ee EU: Ww) 


: Bpeipaxkenue Jin Q(s,t) Nouyyaetca u3 (9) pH 3amMeHe w(x, y) Ha g(x,y); 
qa R(s,¢)—npuH 3ameHe w(x, y) Ha p(x, y). 


M3 (6) noswyuaem 
fy = vero} ro = (2—v) Bry. (12) 
 Ucxmouaa R(s, t) u3 (7) a (8), Haiiqem ¢ yyetom (12) 
(2 + PP + F(s, 1) V8 + Pw (s, t) + F (s, WV 8 + Pw (s, 1) = 
= Q(s, t) —is[s? + (2—v) f] ro (2) — (8? + v4) (0). (13) 


IIpo61ema ompeyeteHun wt u w us (13) anamoruuHa mpo6seme Xonda 
u Bunepa (2). Cueqya 9THM aBTopaM, BbIpasiM B Bue MPOHsReqeHuA PYHKIUMH 


1 +. F (s, t) (s? + #2)- = Lf (s, t) Li (s, 0); (14) 
F (6, t) == 12°, 1) Ly (5,1). (15) 
3)1eCb 
/ 4 a tee t) 
Tau(Ge 1) = exp Gap \ Se s 
ib—oo 
(Ou Oi |) (16) 
ret anrs F(2,2) 
1 we (PA = 
Le (8, t) = exp (55 \ a pax? dz), 
—ib—co 
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Beipaxenua quia Ly u Ly mosmyuaiorca u3 (16) nyrem 3amenbi Figs )na 
1 + F (z,t) (22+ t?)-"*. Yxas3anHoe pa3sl0o%KeHHe BO3MOXKHO, = eCJIM h 
Vs? +2? (npu JelicTBHTebHbIX S$) MOJIO2KUTCJIbHBI. 

Tenepp (13) MoxHO MepenucaTh culexyOulHM OOpa30m: 


(s+-ilt))" Li Lis, t)2 (s, tw" (s, 2) + 
a eed) Maan a ce Oi | a 0) 
= 10(s, ft) —is[* -R— VO) 6 nw) Ea ee 


x (s—ilt |)? Le (s, A) [Li (s, YT. (17) 


Tina p(x, y) w3 paccmatpuBaemoro Kulacca (pyHKIMA W(X, Y) MOUxKHa ObITE 
HeMpepbIBHOH HW, B YaCTHOCTH, JOJKHO ObITb: / 


w(+ 0, y) =w(—0, y). (18) 
V3 (°) slerko nowyyaem 
-+oo | 
\ w(+0, y)e*tvdy = — lim isw* (s,t) (19) 
HM aHaslOrHyHo | 
a | 
\ w(—0, y)e*4%dy = limisw (s, ?). (20) 
fue S00 | 
| 


Torga v3 (18) HaxoquM ycOBue HenpepbiBHOCTH B (opme 


lim sw*(s,t) = — lim sw (s,t). (21 
1e-e) 


S->00 s—>' 


Bocnoulb3syemca COOTHOLMECHHEM 


i Oe ee Recieson | 
Dri \ £0. Tbe iD \je aes 2 zk 1\ yep (t) dt, (22% 
=) 


iby ik iL 


KOTOpoe OyJeT cmpaBeqmMBO, ecuM Ha mpxmMoh L upn km _ tFf (t) 6ynen 
YAOBeTBOPATh MIpH Oosbuux ¢ ycnoBurio Teapyepa — JIunummuua. 
Ilepenmuiem Tenepb (17) B Brae 


(s+ é|t\)*LH(s,t) L3(s,t) [wt (s,t) + (ros? + ays? + iays + ag) (s + 
tlt] er] (S28 |e) )y 1 Es (S,1) ee (s, Oe [ie (St) rs 


ib--co —ib-too 
Fibs+oyo—iy=— tp | Matt | Mae 
o— —ib—co 
(0<b< |e), (23) 


DANE 
@ (k) = {Q(k, t) — ik [k? + (2 —v) £2] ro (t) — (k? + vE2) ry (t)} X 
x (RF ilt|)“(k — iti PLe (k, t) (Li (k, t+ (érgk? + ay? + iagk + ay) x 
x(k + it) “ALy(k, t) LE(R, t) — (irok® + OF? + ibgk + bs) (k — i\t|)-"* x 


XL eels (2, lS (24) 
754 


Hotpe6osap, uro6pi lim k®® (k) = 0, naiizem 


k->00 
ay (t) = 4tro (t) +1, (4); 
Qs (t) = (6 + v) tr, (t) + 4tr, (0); (25) 


as (t) = 4 (1+) f?ro(t) + (8—y) t?r, (2). 
by, b2 uw bs BbIpasaTcA uepes ry Uf, H3 YCROBHI 
ib-+00 
RD (kick =O, - (n= 0. 1,2). (26) 
tb—oo 


B pesyubtate, coracno (25) u (4), MopsqoK O60nxX CuaraeMbIX B NpaBoli 


yacTu (23) upH OombuiMx s Oyzer o(s*). TpupapHupaa corjacHo Teopeme 
JIMyBvJia TlonapHo Meppbie UM BTOpble Caraemble OGeux YacTeli, HaliyeM sB- 
Hble BbIPaKeHHA IA wW' MH W, yRoBeTBopstommme (21). Haiiyqn sarem mo 
@opmyviam oOpamenua w(x, y), nomyunm wn3 (11) Bbipaxenua mA fro (t) 
u 1, (t). 


M3 (8) aHanoruuHbimM nyTem nomyuuM 
f ib-+-co (b, 1) p 
C R t d 
wr Ys SS Ss \ — ° wie 
(s,2) art F(k,tVR+e k—s eu) 


ib—co 
O6pairan (20) cormacHo (°), Haligem R(k,t), a 3aTem u p (x,y). 


Hay4Ho-HccleqoBaTeIbCKHH MHCTHTYT Ilocrynusio0 
OCHOBaHHH MH MOAbeMHBIX COOpyKeHuit 20 X 1958 


HWMTHPOBAHHAA JIMTEPATYPA 


1P., B. CepeO6paubntt, Brom. Ochopanua u yngaments, Ne 21 (1958). 


27N. Wiener, E. Hopf, Sitz.-ber. Berliner Acad. Wiss. (1931). 3 JI. H. Iypbe, 


Onepaunonnoe ucuncaenne, M.— JI., 1, 1948, crp.8. * H.W. MycxeaumsBuau, Hexo- 


TOpble OCHOBHBIe 3alau MaTemaTHuecKoli Teopuu ynpyrocty, M., 1954, crp. 269. ° H. WH. My- 


cxeuHumBuHAN, CHHrynApHDIe MHTerpaibHbIe ypaBHenua, M.,1946, cTp. 258. 
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Hokaane Akagemun nayr CCCP 
1959. Tom 125, Ni 4 


PH3BHKA 


A. A. BEJEHOB 
HOBbIM METO], B KJIACCHYECKOM CTATHCTHYECKOH ®H3HKE 


(Tpedcmaeaeno akademuxom M. A, Jleonmoeusem 27 XI 1958) 


1. B crarucTruyeckoh dusuke u3BecTeH PAX MeTONOB WIA HaxOmKReHUA 
TePMOAMHAMHYECKHX TOTeHIMaJIOB CHCTEM B3aHMOJeHCTBYIONIHX  acTHU. 
B kmaccnueckom ciyuae * (HMKe OyJeT paccMaTPUBAaTbCH TOMbKO TOT cuyUail) 
XOPOIIO H3BeCTHbI BHPHaJIbHble Pa3zJlORKeHHA TEPMOAMHAMHYECKUX CPYHKWHH ('), 
NIPHMeCHHMBIe JIA CHCTeEM C KOPOTKOJeHCTBYIOILHMH CHJIaMH, HW MeTO caMmoco- 
TlacoBaHHoro nos (*, 7), ONpeseNAIOWMH OCHOBHY!O NonmpaBKy K TepMOHHa- 
MHYECKHM MOTeHIHallaM, OOYCJIOBJICHHY!O B3AMMOMeHCTBHEM YaCTHI, JIA CHCTeM 
C JlaIbHOJeCHCTBYIOMMMMH, KYJIOHOBCKHMH CHJiaMu. B nocueqHHe Tosbl Ob pa3- 
BUT MeTOX KOPpe/AWMOHHEIX PyHKWMH (%, 4), MPHMeHHMBIM Kak B CyYae KOPOT- 
KOJlCHCTBYIONLNX CH, TaK HW MPH HaJIHuHM JlabHORehcTBuA (*). OqHako mpH uc- 
NOJIb3OBaHHH 3STOFO MeTOJa HEOOXOAMMO JelaTb ONPeeJIeHHbIe NpeANOMO*KewHA 
(3AKOHHOCTb KOTOPBIX JOJI2KHA ObITh ONpaBAaha NOcseAyIOULHM PacyueToOM) O CTPyK- 
Type KOPpeJAWHOHHEIX (PYHKUMH BbICIUMX NOPAAKOB, BXOAAMLHX B ypaBHeHHA 
AJA HH3UIMX KOPPeJIAWMOHHHIX PYHKUMH; Takad Mpolekypa AOBOMbHO Hey06- 
Ha, B YaCTHOCTH, MPH HaJIHYHH KaK KOPOTKOJeHCTBYIOULNX, TaK HM JaJibHOpeH- 
CTBYIOUWMX cH. Kpome Toro, NpH HaxO#KJeHHH KOPpeJAWMOHHEIX CyHKWMH 
MpHXOMUTCA pelliaTbh HHTerpo-LuddepenWNaJIbHble ypaBHeHHA, CTPyKTypa KO- 
TOPbIX HeEOObIUAaHHO Pe3KO YCNOMKHAETCA IPH Mepexose K KOPPeJIANHOHHEIM (PpyHk- 
WHAM BbICLUHX MOPAKOB. 

2. B HactoalleH paOoTe npefviaraeTcA HOBbIM MeTOJ, HaxOx%KJeHHA TepMO- 
JMHAMHYeCKUX MOTeHIMaJIOB CHCTeMbI B3ANMOeHCTBYIONIMX YaCTHIL B KJlaccH- 
yecKOH CTaTHCTHUeCKOH (busHkKe. 

HanomuyMm mpexye Bcero W3BeCTHOe COOTHOIWEeHHe, BbIparkaloulee OOYCJOB- 
JIGHHOe B3AHMOJeHCTBHEM H3MeHeHHe CBOOOAHOH SHepruH AF yepes NapHyto 
Koppeyialwwouny1o (pynkuno K (x). Huddepenuupys Bbipaxenuve Ayia cBoOoqHOK 
gHeprnu cuctembl N yactut, c morentivasom XV (x) 


[ 1 
F=—Tin\ |exp fre iV) xa in OX a B=-7, (1) 
t, k=l 
no } H KCNOME3yYA ONpeyeenne MapHoK KOPDeNETMOBAEE (pyHKWHU 
KD (Xy ay Xe) = Al \ exp (—4 ayn . Vn | dX3dX4. oe: axy (2) 
t, R=1 


(A — nopmupopounas MocToAHHas), NOYYNM JIA CBCOOAHOH SHeprhu (o6beM 
CHCTeEMbI 3JleCb WH HV2Ke NPHHAT pPaBHbIM eS, 


1 

OF v2 : (AV) 

RPS \ Bai {ax | dr V (x) K°(x), (3) 
0 0 


rye y—TIJIOTHOCTb YaCcTHL. 


* Tlon KmaccwueckHM HopasyMeBaeTcsn Clyual, KOra YaCTHUb! NOMYHAIOTCA 6OuIbI[Ma HOB- 
cKoli CTaTHCTHKE H, KpOM€ TOFO, OTHOCHTEIbHOe ABHKEHHE YACTHIL ONMCHIBACTCA KaCCH4ecKOl 


Mex aHHKOH. 


~l 
= 
x1 


3. Pa3araa Bbipaxenuve (2) B pq no crenenam V: 


K” (x; —x2) = A D; (—8)” x 


n=0 


" 4 M42} 7113 mpjy— 1 
x > 12 “13 mle Gee My! Mmis!...My_4 oye 
MaMa TM yy 4 ay ers , 
Mbl BHJIHM, ¥TO (PyHKuNA K MoxKeT ObITb MpeAcTaBleHa B Bue OeckOHeuHOM 
CYMMbI WIeHOB pa3Horo MopsyKa nN NO NoTeHwMasy V, B3ATbIX C OlpeeJieH- 
HbIMM KOIPPHIWeHTaMH. ITOT (akT YAOGHO BbIPAasHTb C/eLYIOULMM OOpa3oM. 
ConocTaBuM KaxKOMy cularaemomy (4) uarpammy, coyepxaulyio / TOUeK 
(L<N), cooTBeTcTBYIOWJMX TEM KOOPAHHaTaM YacTHIL, KOTOPble BXOAAT B MaH- 
Hoe cylaraeMoe. CoeqWHAM 9TH TOUKM JIMHHAMM Tak, UTO TOUKH | wu 2 coesH- 


dx,...dxy,  (4)} 


HeHbI M4. JMHHAMH, 1 u 3— my MMHuAMH,..., N—1 nu N—*my-_i,n JH- 
HAAMH (HM MOIHOe 4MCO JIMHHH paBHO, CJIeqOBaTeJIbHO, 1), COOTBETCTBYIOULHMH | 


NOTeHUMaiaM B3avMoyeHcTBHA Vy, Vy3,.-., Vvn—z,~- [lo Bcem TouKaM, 3a 
uckoyuenHem | vu 2, npoBOAUTCA MHTerpHpoBaHlHe. 

Torga NapHad KopperaUHOHHad (yHKuua K paBHa CYMMe BKJIaOB OT 
BCe€X BOSMOXKHbIX J\MarpaMM, TIPHyeM KaxkK]ad MMarpaMMa OepeTcH C MHOKH- 


Tejiem (— B)"v/—2 rye vy — MJIOTHOCTD. 


Myo! m3! oA Myy__y, nv! x 


4. Tlepexoya B (4) K KoMMOHeHTaM @Dypbe, MOJlyuHM 


Ka=A*\ > (—8)" . V* (q)V" (qi). VE—4(Gn_t4n) x 
n=0 RR Ret thy 4y=n 


dqidqs.. . dq n—141 
M1! m3! ... My 4. mon 


(5) 


Sta (bopMysia TakKxKe MOXeT ObITb 3anvcaHa C MOMOLIbIO AHarpaMM: uHCJIO 
TOUeK HM JIMHMH, a TakxKe YHCJIOBOM MHOXKUTeJIb Tepe WvarpaMMOH oOcTaloTcA 
MpexKHAMH, HO JIMHHM Tellepb COOTBeETCTBYeT KOMMOHeHTa Dypbe MOTeHIHaJa 


Va = SexV (x) dx; cyMMa MMIybcoB q Ha JIMHMAX, BXOMAUIMX B KarkKlylo, 


TOUKY (3a MCKIOYeHHeM To¥eK 1 u 2), paBHa HysO; CYMMa MMIMYJIbcOB Ha 


JIMHWAX, BXOJAULMX B TOUKH | Hu 2, paBHa--q. Tlo Bcem uMnyabcaM mpons- | 


BOJMTCH WATerPpHpOBaHHe. 


Y, Vg 
V, gy f 
Vo- 


Puc. 4 


B J[aJIbHeEHIUeM MbI MCHOJIB3YCM WHarpaMMHy!lO TCXHHKY HMCHHO B MMITy J1bC- 
HOM IipeJ(CTaBJICHHH. 


5. Tlokaxkem, Kak C TIOMOL{bIO 3TOTO MeTOJa MO%KHO BBIYHCJMT BTOPO!I | 
BUpHaJIbHbIN KOSPPMUMEHT MIs Tasa YaCTHI, C KOPOTKOJeElCTBYIONLUMH CHIaMH. | 


Kak U3BECTHO, B 3TOM CJIYYae MaJIbIM NapaMeTPOM 3afauW ABJIAeTCA OTHOLIEe- 


He pajMyca eHCTBUA NOTeHIMaa fy K CpeHeEMy paccTOAHHIO MexKAy vacTu- | 


waMa =R=y~%s, QopMaJIbHO MOXKHO CUMTAaTb, C.IeOBaTeJIbHO, MaJIbIM 
NapaMeTpOM IJIOTHOCTh ¥Y H H3 BCeH COBOKYMHOCTH j{MarpaMM orpaHWuNTEea 
AWA HaxO*KeHHA OCHOBHOA MOMpaBKH K CBOOOAHOH 3HepruH HjleabHOrO ra3a 
QHWarpaMMaMH C HaMMCHbIIMM BO3MO%XHBIM YHCIOM ToueK / = 2 (puc. 1). 
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NowHblli BKJIa OT STHX JMarpamMM paper 
23 
KO BV EEE ee 5 \VaVe 941 — 7 Vee g—q4qidq, +... = 


= Jee {1 — V+ FV) Eve (a) +. Vax = (oare-ovmdx. (6) 


Takum o6pasoM, NapHas KoppesattvoHHad cbyHKis K uMeer B 9ToM caly- 
yae BUI 


K (x) = exp (— BV (x)), (7) 
a NlonpaBKa K CBOOOAHOH SHEPrHN, BbIYMCeHHaA C TOMoMbIO (popmy (3) u 
(7), paBHa 


1 
AF = | dd V (x) em20V™) = — 7 \ ax {e-bV(x) — 1}, (8) 
0 
TO COBMafaeT C H3BeCTHbIM BbIparxKeHHeM JWI NOMpaBKH, OOyCJIOBJIeHHOM BTO- 
PbIM BHPHaJIbHbIM KOS(pHUHeHTOM. 
— AxasoruuHbiIM o6pa30M MOxKHO TOvyuHTS BbIPAXKeHHA JVI BbICIIMX BHPH- 
AJIbHBIX KOS(PPHUHCHTOB. 
_ 6. PaccmoTpHmM tTenepb culyya JasbHOJelcTBYIOWUX CHI (KY OHOBCKOrO 
B3avMOjeHCTBUA). Ilockompky moTeHuvat Vy B 3TOM cslyyae paBeH 4 xe?/Q? 
M OpicTpo BO3pacTaeT pH g->0, ecTecTBeHHO y¥ecTb B TlepBylO oyepesb 
JMarpaMMbl, Jlaioulve HavOOJIbLUIMH BK Jal upu g—> 0. Irv .uarpaMMb! H306paKeHbI 


V, Urey VE V, Ky V, V, 
e ® ene 2 RES BE Pen Ra oS 
Puc. 2 


Ha pvc. 2; OHM XapakTepHbI TeM, YTO BCe MMMYJIbCbI q Ha JHHHAX Vy paBHbl. 
CyMMapHbIii BKJIayl STHX MarpaMM eCTb 


9 £ My 
Key — BV a VG SO, +. = ea ae 
= eat (1 ae a ea) dx, y= V 4nBeV. (9) 


O6o6uleHHe H3J1IO%KeHHOH TeEXHHKM JMarpaMM Ha C.J1y¥al MHOFOKOMIOHEHT- 
HbIX CHCTeM TpHBHaJIbHO. Hampumep, B CJlyyae JBYXKOMMOHeHTHOM CHCTeMbI 
(coctosieli M3 3aps2KeHHBIX YaCTHIL) JOCTATOYHO BBeCTH Ba THMa TOUeK 
(110J10%KHTeJIbHO WM OTPHaTeJIbHO 3apA2%KeHHble YaCTHIbI) HW TPH Tua JMHHK 
(B3auMOjeHCTBHe MexK][Y MOJO%AKUTCJbHbIMH, OTPHUATeJIbHbIMH HM pa3HOMMCHHbIMH 
3apsajlaMv) Ha J\MarpaMMax. B 9ToM cylyyae CYMMUpoBaHHe ]\MarpaMM, aHaJOrH4- 
HBIX HCMOJIb3OBaHHbIM Tp BbIBOJe (9), MpHBOAUT K CejlyIOULeMy BbIparkeHUlo 
jars TapHOll KOppeJIAWMOHHOM :PyHKIMH YacTHI Cc sapsfamn Z, u Zy (cripa- 
BeJIMBOMY TOJbKO pH |x| == Be"): 

Zils — §, —BZ,Z.-4 me? |g? + BPZ,Ze (v1Z] + veZq) (4 ne? / g?)? — 


q 


) — B8Z,Z. (viZy + 2 v1¥2Z1Z5 + v2Zq) (4 ne? /q?)F +... 


| = eae (1 eee Z,Z2Be" e-* x!) ax 
| x | 
1 
(rae He =(4 xBe? >) v2?) Oe cyMMa OepeTcs MO copTtaM sapsi10B J. Takum 00- 
‘pasoM, JIA K wu nonpaskn AF K cBOOOHOH SHeEprHH NosmyuaroTcsx Xoporuo 
‘M3BeCTHBI€ BbIparxKeHuA 


| 


>Ge2 = i 7 
K222(x) eonlinanig nce apse leo Ap aess fy (10) 


7. Tlpumenum rTenlepb W3JIOX%KeHHBIM MeTON lA HaxOxeCHHA culenyioulen 
lonpaBKH K TapHOM KoOppesiAMMOHHOH CYHKUMM B CHCTeMe C KYJIOHOBCKHM! 
B3aHMOJeHCTBHEM (JWI paccTOAHUH, OOJbWIMX MO CpaBHeHHIO C yCpeHCHHO' | 
aMIIMTY JOH paccesHUs! B KysOHOBCKOM Mose Z,Z,Be). [ua aToro HeoOxo,uMo: 
Kpome jMarpaMM, paccMOTpeHHDIX pH BblBoze (10), yuecTb JuarpaMMbt) 
puc. 3a, 6 (KaK MB MIpefbIyujem pasjeJe, 31eCb HMeIOTCH [Ba THMa TOUeK MK TPH 


Tula JIMHHH). 


y wm Y 


4%, q, Vy 
a —e 
4 


9-4, -—o Vy-g, eee 
a 


6 
Puce. 3 


Bxaq JuarpamM puc. 3 @ B Cay¥ae HelTpabHOM CHCTeMbI, cocTOAulel} 
u3 YacTH, c 3apayamu Z, uw Z_=-—Z,, paBeH 


FA 2122 { — BV, + (Qi>Z*) BVS, — (Dh24) PVE tf ZZ {— BV + | 


-+ (dp2Z*) BV em — (Sp?) anes +... \ da, ws (eta 2 Grae earl “a 
) 


HeckombKo Goulee CJIOXKHbIC BbIUHCJICHHA, MPOBeeHHbIe JVI uarpaMM 
pic. 3 6, ToKa3bIBaloT, YTO BKJay] STHX JMarpaMM B Kg paBeH 


oe pein ¥2 | 3 
) 
| 
| 


LiL, (Z; = Z3) @ + et ra (Sze) 


COOTBETCTBYIONIMH WICH B NapHOH KOppeJIAWMOHHOM (YHKIMH B KOOPJ[UHaTHOM 
MIpOCTpaHCTBe e€CTb 


yl yz4 —x|x] A —x|x | ; 
a OE (Zi + 22) ep °BRer. (13) 
v 


TakuM oOpa3oM, Mapa KOppeJAWMOHHaA (PyHKWMA JIA CHCTeM Cc Ky,o- 
HOBCKHM B3aHMOJeHCTBHeEM Ha PpaCCTOAHHMAX MHOrO O6sIbIHX, YeM Z,Z,%e?, 
WMeeT BH] 


ZL 


Z1Z2 og Z,Z5 e alee il Z1Z2Be? tt PEAY 
K (Disab —a al ls 5 ( Te rl)" 
yas —x|x| —x|x| 
Pee oe (Zia rey ! (14) 


Spyz? 


B 3aksloveHve MpuHoiy OnarogqapHocTb akay. M. A. Jleontopuyy 3a <36- 
cyxxjleHHe padorTpl. 


Mockosckuit rocyapcTBeHHbI yHHBepcuTer Toctynuao 
uM. M. B. Jlomonocosa 24 XI 1958 


UMTHPOBAHHAH JIMTEPATYPA 


1P. @ayanep, 9. Tyrreureium, Cratuctuueckaa TepMOHHamMHKa, VWI, 1949: 
21. 0.Jlaugay, E.M. Jl ugmuu, Cratuctuueckasa musuka, 1951. 3 H.H. Boro 
2106008, J{MHamuyeckHe Mpo6eMbI B CTaTHCTHUeCKOli @usuke, M.—JI., 1946. 4 M.Born, 
H: Green, Proc, Roye Soc, Aviss, 10 (1946). 
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Jlokuayo Akanemuu Hayk CCCP 
1959. Tom 125, Ne 4 


PH3SHKA 


TO UWH-H u B. C. PATHEP 


MCCJIEMOBAHHE BbiXOJIA PEAKILHH (yp) HA PA3JIMUHbIX 
U3OTONAX KAJMHA 


(ITpedcmaeaeno axademuxom B. H. Bexcaepom 7 I 1959) 


MexaHu3M B3aHMOJelCTBHA 1-KBaHTOB C ApaMu B OOmacTH aHeprun 10— 
30 Msp B HacTosAlee BPeMA HEIb3A CUMTATb MOMHOCTHIO ycTaHOBeHHBIM. Ja 
OObACHECHUA OMBITHBIX (PaKTOB: THraHTCKOrO pesOHaHca B CeyeHuH (poTOHeEliTpoH- 
HBIX peakIMH HM ero 3aBHCHMOCTH OT A, AaHOMAJIbHO OOJIbWOFO BbIXOJa MPOTOHOR, 
OcoOeHHOcTeli B 9HepreTHUeCKOM HM YIVIOBOM pacmpemeneHHu MCMycKaeMbIxX ua- 
CTHIL MH Ap.— MpuBekaiorcdA Ba pa3sJIHUHbIX MpeWCTaBeHHA: MOJeb LMMOWIb- 
HbIX KONeO6aHHH u OO6oNO"VeUHaA MOJeJb. 

JIA BbISCHeHHA XapaKTepa NOFOWleHHA Y-KBaHTOB Apamu cCyllecTBeHHOe 
3HayeHHe HMeeT H3yUeHHe CeCUeCHHA OTCNbHBIX (POTOAePHbIX peakUHii B 3aBH- 
'CHMOCTH OT 9HeprHM 1-KBaHToB. PaHee (',”) Obwio OO6palileHO BHUMaHHe Ha TO 

OOCTOATEIbCTBO, UTO AIA peakiHH (¥p) MOOXeHHe MaKCHMYMa B CeyeHHH 3aMeT- 
HO CABHHYTO B OO1aCTb OONbIIHX SHEPrHM OTHOCHTeIbHO PHraHTCKOrO pes0HaH- 
ca. CyaBur oka3asicad HavOONbWIMM WIA aAep, re OCHOBHOM BKal B peakLHI0 
(1p) AaioT NpoToHD! MpAmoro B3aHnMOselcTBUA (HalpuMep, Mot°?(%,*)). O6bacHe- 
He STOFO ABJICHHA JIMUIb BJIMAHHEM KYJOHOBCKOrO Oapbepa He MpescTaBAOCb 

YAOBJICTBOPHTeJIbHbIM. BBHAY 3HauHTebHOrO HHTepeca MpOOJeMbI HaMH ObWIO 
“TipeANpHHATO u3y4yeHHe 3aBHCHMOCTH BbIXOJa peak (Yp) OT MaKCHMaJIbHOH 

aHeprun Y-yuel Ey, B CIeKTpe TOPMO3HOrO H3JYYeHHA [IA HECKOJIbKHX H30- 
onion KaumMud: Cai) Cd**2Cdt! y- Cds. 

Mertroguka. WV3mepenua mpou3spofuiucb Ha chHxpoTpoHe 30 Mop 
OMMAH. O6dpasunt Kaqmua uncToToH cBbiue 99,95%, cBepHyTble B TpyOKy, 
BecoM Jo 28 r, o6lyyaiucb B MyuKe Y-y4el Ha paccToaHHH 20 cM OT MULIeHH 
CHHXpoTpoHa B mposomxKenne 10; 30 uu 60 MHH. B 3aBHCHMOCTH OT 3Ha4¥eHHA 

_sHeprun Eym. OMHOBPeMeHHO, B TOM 2%e reOMeTPHU OOM yYaIHCh OCOpasiibl Men, 
MpHueM BHIXOL peakunu Cd(7yp) oTHOcHuIcA K BbIxXOLy peakuun Cu%(yn)Cu%. 
Ilpumenenve OTHOCHTeIbHbIX H3MePeHHH MO3BOHO YMeHbIIHTb OWIMOKU, OOyc- 
JIOBJICHHbIC BO3MO?KHBIMH H3MCHCHHAMH B YCJOBHAX padoTbl ycKopuTeiA. B or- 
JlebHO Cepuu OOyUeHHH ONpeteAICA BLIXO, peakuunH Cu%*(yn)Cu%’. B stom 
culyyae, 203a Y-H31yYeHHA perucTpHpoBaslacb MocpeACTBOM MOHHTopa, NpoKka- 
NMOpOBaHHOTO MO TOJICTOCTeHHOM asOMHHMeBOH MOHWSaIMOHHOH Kamepe (°). 
VintencuBHoctb myuka Y-Jlyyell mojepxUBalacb C TOUHOCTHIO 10 --5%. Payno- 
aKTUBHOe CepeOpo, o6pas0BaHHoe B Xose peakuuu Cd(1p)Ag, xuMuyeckuM MyTeM 
oTieiaiocb oT Kaimus. HapewenHat aktuBHoctb Ag'!® c nojynepHojom 
T=21 muu., Ag4® ¢ T=5,3 uaca, Agi? c T= 3,2 uaca u Ag c T=7,6 cy- 
TOK PerHcTpHpoBalach JByYMA TOPIOBbIMH cueTUNKaMH THMa DBOJI-25 B 
4z-reometpun. VsamepeHua aKTHBHOCTH MpOuSBOAMIHCb B TeyeHHe 17— 
20 uac. (HayuHad c 20 MMH. Moce KOHIa OONy4eHHA), a TakxKe uyepes 
3 HA WIA Onpekenenua akTuBHocTu c T = 7,6 cytoK. AkTMBHOCTb Med pern- 


* Uactb pesybTaTOB HacTosmlel paOoTbl Lomowena Ha KOHPepPeHILHH NO AMepHbIM peak- 
uusm B Mockse (Hon6pe 1957 r.). 
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cTpupoBasacb Apyroit ycraHoBKoli B TeyveHHe 3 MHH. Yepes 50 MHH. mocle KOHAa. 
o6ryyeHua. Kak noKa3a0 oG1yueHHe OOpasilOB, MOMeILeHHbIX B CTOPOHE OT MYa- 
Ka Y-ulyuelt, appeKT peakiuu (np) 3a CYeT HEHTPOHOB, oOpa3ylOllHxCA B MHUICHH 
HB KaMepe CHHXpoTpoHa, MpeHeOpexKuMo Mad. Brulay peakitun (np) oT HeHTpO 
HOB, BOSHMKaIOlW[HX B CaMOM OOpasile, COrsacHO OlleHKe, He NpeBbIllaer OM. | 

Ha Mamyio powb peakiuu (np) yKa3bIBaeT TaKxKe PakT, YTO HaOsOaeMblit- 
BbIBO, peakIlHH (YP) He H3MeHAJICA NpW yBeIM4eHHH BeCca o0pasiloB KayMHA 
B 2,5 pasa. Ulkanta 3HaveHHii MakCHMaJIbHOM SHEprHn 1-1 ydeH vin KaJIMOpOBa- 
Jlacb 10 MOporaM (poTosepHbIx peakIMH, a B ToOcTeqHeH cepun OO yHeHHH me- 
pel KaxkAbIM OOyYeHHeEM TpoBepxATach TO Nopory peakUnn oe (Yn) HU H3JIOMy 
B KpHBoli BEIXowa peakunn Ol(yn)O! mpH Eym = 17,15 Mee ( ). Uro6pr yecra- 


25 M36 


15 20 25 ab 15 £0 M38 


fy, oom 


Puc. 1. Ornomeuwe Bpixoma peakuun Cd(yp) ua w3o0tomax Cd}!? (a), 
Cd'3 (6) u Cd16 (6) k BbIxony peakuun Cd!!4(yp)Ag4% B 3aBHcumocTH 
or sHepruu E, ,, 


HOBHTb KOJIMYeCTBO KaMHA, OCTABIUeroca Ha *UsIbTpe, SblwO MpoHsBeeHO O6- 
Jy4eHHe KajJIMHA HelTpOHamuM peakTopa. AxTuBHocTbp Cd1!® (T = 53 uaca) 
mocyie XHMHYeCKOH OOpaGOTKH He MpeBbliliata B cpezHeM 1,0-104 of Ha4yamb- 
HOH akTHBHOcTH. OueHKa, MpOHsBeeHHad C HCHOb30BaHHeM 3TOL WHdppI, Mo- 
KasbIBaeT, 4TO BKJIa, AKTHBHOCTH 3a cueT peakunu Cd'*(yn)Cd™> ne npesui- 
waet 5%. Tlomumo 9tToro, Ask KOHTpOA MOcTe OLHOrO u3 O6yYeHU Cepe6po 
OblIO OCaKAeHO [Bak bl. PesybTAaTb! COBMAaIH C MOMYIEHHBIMM Mocae OLHOKparT- 
HOrO BbILeeHHA Cepedpa. 

Pe3syabTaTb. Ornomenne Bblxoqa peakuwuu Cd(yp) Ha u30Tonax Kal- 
mud Cd™*, Cd! yw Cd!'* k Bpixogy peakunu Cd1"4(7p) Ag!!® 8 dbyukunu 9HeprHu 
Em u306paxeuo Ha puce. |. pupeyenn cpequekpaypaTuyuHple OmmOKu, MomyueH- 
Hble 10 JaHHbIM HeCKOJIbKUX H3MepeHHi, BbITIOJHeHHBIX B MHTepBae Eym, 
paBHom 0,2 Mos. Pesypratst mpu Ey, = 21,0 Msp, momMeyeHHble xKpecTom, 
B3ATbI U3 padotel (7). na peaxuun Cd'% (yp)Ag!® yocropepHbl Mb JaH- 
Hble NPM Eyn<19 Mop, NOcKOAbKY MpH OdNIbINMX 3HAYeHHAX ZSHeprHun Y-1yuett 
BOSMO*KHA perncTpallMA B*-akTHBHOCcTH oT u30TOMOB Ag!°%(T = 24 mun.) 
u Ag'®* (T = 27 muu.) 3a cuer peakuuu (Ynp). Peaxuneit (ynp), Moxer OniTh, 
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OOycoBIeHa TakxKe u“acTb akTuBHocTei Ag!!! y Ag’? npu Eym cBpine 22 
u 19 Mss coorsercTrBeHHo. OguaKko to OOCTOATEIbCTBO, UTO pH Eym = 21 
Msp OTHOCHTeNbHbIE = BEIXOJbI Mano OTmHUAaIOTCA OT BbIXOJOB, NOsly¥en- 
‘HbIX B padore (*), re HCKIOYeHa BOSMOXxHOCTE perucrpalun Wpyrux peak- 
‘HMM, YKasbiBaloT, MO-BUAMMOMY, Ha He3HayHTeIbHyIO pos (ynp). KpuBple BBIXO- 
‘Aa peakiuu (YP) WIA Kar oro n30TONAa Kalmus Obi NOY4eHbI, HCXOAA 43 STOTO 
MPCATOMOAKEHHA, TM€PCMHOXAKEHHEM OTHOCHTEbHOFO BEIXOMa Cd(7p)Ag/Cu%?(yn) 
Ha H3MepCHHYl0 OTe bHO KpuByio BbIXOJa peakuun Cu%*(yn). Mpeqpaputerbubie 
AavHbIe SpPeKTHBHBIX CeYeHHH, NOCTPOeHHLIX MO KPHBBIM BIXOJa, IIPHBeeHbI 


B TaO1. 1; TOUHOCTh Ux CcocTaBIAeT +20%:; tlomoxKeHHe MaKCHMyMa orpejleve- 
‘HO Cc TOUHOCTHIO --0,5 Map. 


Ta6Oauna 1 


Cdt2 (yp) Cd113 (yp) Cd‘ (yp) Cd'ts (yp) 


Queprua Se COOTBeETCTB. MaKCHMy- 
My B ceyeHHu, Mos A) 20,0 2 
Ceuenne mpu En, » MOapH. 14,5 10,0 1 


(3) ie) 


0, = 


O6cyx jeune. 1. Ipeacrapnaer untepec na6moyaemasa B 9KCHepHMeHTe 
Oovubilad pasHula B BbIXOMe peakitHH (yp) Ha u30TOMaxX OHOro Hu Toro xe 
SsIeMeHTa, OCOOeHHO 3aMeTHAA MPH MaJIbIX 3HayeHHAXx Lone Lake Uph VE 
= 16 Mss BbIxoybl peakyun (yp) Aaa u3s0Tonop Cd'2, Cd¥3, Cd!l4 w Cdl 
“OTHOCATCH COOTBeETCTBeHHO Kak 6:1,8:1,0:0,25. Kak BuyHo, 6omee TaxKe- 
JIbIM H30TONAM COOTBETCTBYeT MeHbIUMH BbIXOL, MpHyem joOaBseHve 4 Heli- 
TPOHOB yMeHbillaeT BbIXO, B 24 pasa. Ecau Obl paccmMaTpuBaeMble peakiHn 
mipoTekaJid ¢ OOpasoBaHveM CocTaBHoro spa, TO YyMeHbIIeHHe BbIXOLa peak- 


mun (yp) c pocrom A MoxHO OblIO Obl MbITaTbCA NPHMMCaTb YBeMYeCHUIO KOH- 
KYPeHILMU CO CTOPOHbI peakuMH (yn) 


BCJIeACTBHe pocTa pa3sHOcTu 3Hep- Tao6uuna 2 
THU cBxA3H T1poTona £, H Helitpona F 
Ey. Oquako, Kak OblIO MoKa3aHo cae | cas | ca | cane | nctou- 
mee), .o-(7p) aaa, Cdi* yn Cd? p HK 
-JlecaTKU pa3 MpeBbiilaer paccuuTaH- 

Hoe MO cTaTHucTHyecKOoH TeOpHH. Ep, Mss 9,39 |40,0 |10,4 10nd (°) 
CootHoueHve Ep uv Ey B AQpax Ep, Mop 975.1199, GPO ,EN | 4007 1.8) 
Cd'4 u Cd™6 ene Gomee He6na- £n, Mop 9,12 | 6,74] 9,046) 8,4] () 


TOUpHATHO Wa UcHapeHusa mpo- 

TOHOB, 4uem B Cd!!? (°), KoHkypeHUMs CO CTOpOHbi peakUMH (Ypn), M0-BHH- 
‘MoMy, TakxKe He OObsicHaeT HaO/OaeMOH PasHUillbl B BbIXOMaX. Tloporn yas 
sToli peakuuu y u30Tonon Cd! n Cd! sBecbma OumM3KH (18,3 u 19,0 Ms3B 
SOOTBETCTBeEHHO (°)) H, KpoMe Toro, Jle?%KaT TIPH AOBOJIbHO BbICOKOH 3HeprHi. 
Hakonell, onpeyenenHy!0 pOwJib MOXKeT UrpaTb BeJIMYNNa SHePrHH CBx3H Mpo- 
tona Ey. B ta61. 2 mpvBeyeHbl COOTBETCTBYIOUWMe SHAaYeHHA NO aHHbIM 
BaooT (°,1°). 

SuepruAd CBAZH MpoTOHa OGycTOBMNBaeT, Tperxke BCerO, pasHylo MpOHulae- 
MOCTb Oapbepa jis mpoTOHoB. M3 npHBeeHHbIX B Ta6l. 2 JaHHbIX caeyeT, YTO 
pasHHlla B SHeEPrHu CBA3H MpOTOHOB MexKAY CaMbIM JICTKHM HM CaMbIM TAXKEJIbIM 
w30ToHaMu He Mpespiuaer ~1 Msp. H3menenue MpoHMaemoctu, CBxASaHHOe 
© 9TOH pasHuLlel, ec MpexNONOHKUTb Nepesaty BCeH SHeEPrHH MpOTOHY, MPH 
Eym = 16,0 Msp mpuBeset K tbakTopy ~4 ("), koropblit GyeT yMeHbIUAaTbCA C po- 
TOM 2Hepruu. Tpy1HO MpeANOOXUTh, YTO ITO oOcrosTesbCTBO MOXKET OObAC- 
HUTb pasHAly B BbIXOax, OCOOCHHO B o6acTH Eon = 21—22 Mos; Bee OT 
nopora. CormacHo Mosenn o6010%eK (1?) mepexoq or agpa Cd'™” k H3Me- 
HaeT KOMM4eCTBO HeliTpOHOB B OGo0UKe 5 gi, C 7 no 8. Ka3anocb Obl, YTO IPH 
STOM BEPOATHOCTh «3allyTbIBAHHA» MpOTOHA, NOMMIOTHBIMerO SHeprHio Y-KBaHTA, 
He Jlou2KHa 3aMeTHO BO3pacrTH. 
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Tlo-suqumMomy, HaG0aemble 3aKOHOMepHOCTH cHelHMHuHb! AIA MpxAMOrO) 
cborosddbekta H OGYCIOBIeHbI H3MeCHEHHeM B3aMOJleHCTBUA C Y-KBaHTaMH mpo- 
TOHOB, PaCMOJIOXKeCHHbIX Ha OMHOUACTHUHBIX YPOBHAX B Ape, pH yBeMYeHHH 
KONMYeCTBA HelTPOHOB. CroO/b CHIbHad CBAZb Ka%KeTCH BeECbMa YJMBUTEMbHOH. 
PesybTaTbl HacToslei pa6orbl, B OCHOBHOM, He MpOTHBOpeyaT HEMHOTOUHC- | 
JICHHBIM JAHHbIM I pyrux pa6or, B MepBylO Ovepedb, MOJYYeHHbIM JIA KaMuA 
npu Eym= 21 Mos (7). Menburve BEIXOAbI N11 Gouee TARKEMbIX HSOTONOB HaOvIOLa-— 
JMCb B peakuun W(%p)Ta (1%). B pa6ore (°), BbimOHeHHOK C Y-JIyyamMu OT peak- 
uuu Li(py), oTHomeHne ceyeHuit peaxuuu (7p) Jia u3s0ToNoB Sn? w Sn** co- 
ctapiset 1,9. B ro xe Bpema Aa Cd™, Cd? u Cd??? aproppl nosyunin O1u3KkHe 
3HaueHHA CeyeHuA peakuuH (¥p). B paGore (*), rae H3MepAIMCh pacipeseseHuA 
cboronpoToHos u3 sep Mo®?n Mo!, naiizeno, uTo BbIxogb! Np Ey,= 22,5 Mop 
OTHOCATCA pHMepHo Kak 20:1. Ognako 3jlecb TakaH pa3HHia MOKeT 
OObACHATLCA OOMbIUMM «HCMapHTebHbIM» BbIXOZOM peakuHH Mo**(yp) u3-3a 
Ey, —- Ey = 4,9 Mos. 

2. Tlonoxenve MaKcHMyMa B ceveHHM peakuuu (ip) Ha H30ToMax Cd", 
Cd#3 yw Cd'™* sHaunTenbHO OTWHYaeTCA OT 9HEPrHH THTaHTCKOrO pe3soHaHca, 
paBHoh ua Kagmua 15,5 Mas. Ono BecbMa O1H3KO K BeJIHMUMHe, NOMYYeCHHOH | 
nasa Mo}? (4), Jims HeyeTHoro u3oTona Cd? MakcuMyM B CeYeHHH JIeKUT TpH | 
HeCKOJIbKO MeHbillei 9HEPrHu, eM JA H30TONOB Cdl? yw Cdt". 

AxTopbl BeCbMa Iipu3Hatebubl b. A. Xoruuy 3a NOMOM{b B MpOBeeHHH KOH 
TPpOJbHOrO ONbITa MO XHMMYeCKOMY BbIeseHu1o CepeOpa. 


@usuyueckui wucTHTyT uM. II. H. Jle6enepa TloctynH10 
Akayemun Hayk CCCP 13 XII 1958 


IWTHPOBAHHAH JIMTEPATYPA 


LP DeiMiciPihiet s ome EepP ed em son) Uigkeatz, CGanadiniPhys 3259811050) 
25. C. Paruep, Kangugatckaa mucceptayuua, Ons. uncr. um. II. H. Jle6enesa 
AH CCCP,’ 1954, 8 W. A. Butler, GM. Almyy, . Phys. Rev... 91,58 {l0sa 
4F. Ferrero, AoO. Hanson, R. Malvano, C. Trtbtno;, Nuove Cimentes 
6, 585 (1957). © BH Flowers, 1.0. Lawson; E? Biv Poss ey) Proce Piva 
Soc., 65B,, 286 -(1952). " * Ax Ce Ren told, B.sMi Spicer, suPlvem Rew sto 
1377° (1955).  7.R. B. Duddtreld dy. D. Knigh thePhyseRey.s.75,. 16310 (1940 
*O..Hirsel, Hy Watiiler,; Helv; Phys. Acta, 20;.373, (1947). 2B; JA pee 
OB, Ycn. dus. wayk, 54, 3 (1954). 39 A.H. Wapstra, Physica, 21, 385 (1955). 
ujK. Baatt, B.Batickongd, Teoperuueckaa agepHaa cbusuka, 1955. DP. F. 
Klin kenbeng Rev. Modi)Phys., 2463 (1952).. 942 Aw Jn iM olsie spe Di Seo area 
tinjr, Phys. Rev., 84, 366 (1951). | 


Horuayn Akanemun nayx CCCP 
1959. Tom 125, N 4 


PHSHKA 


A. T. ROP®MAH 


CBOHCTBA UW COCTOSHHE ATOMOB METAJIJIA B HEKOTOPbIX 
METAJIJIOOPr AHHYECKHX COEAMHEHHSX 


(ITpedcmaeaexo axademuxom H. B. O6peumocem 3 I 1959) 


Uccneqy MarHuTHble CBOMCTBa HaMarHuTHBIX akunoBn Hg, Ge, Sn u Pb, 
Ilackamb (+), Kanomues (?), Maspoab u Port (°) mpiraincbh BbINCHHTh COCTOAHHe 


ATOMOB MeTaJIJIMYeCKOrO 3JIEMeHTa B STHX COeIHHEHHAX. OHM BBIUHTaIH 3 


cyMMapHol BOCIIPHHMYMBOCTH COCHHHEHHA y THaMarHuTHyto BOCIIDHHMUHBOCTb 


' YrIeBOAOpOAHOrO pafukKasla XCyH» BbEINHCJICHHYIO C MOMOLLbIO 39MIN pHyueckon 


aMTHBHOH cxembII Jackasa. lonyuennyio TakuM NyTeM pasHocTb (y—c,n,,)= A 


9TH aBTOPbI CUHTAJIM BOCIPHHMUYMBOCTHIO MeTAJJIHYCCKOFO JJICMeHTA Ya. TIpopens 
pacueT, OHH OOHapyxHIN, 4YTO UNCTeHHaA BemuuHHa A nocreneHHO mayaet 
10 Mepe yCJIOXKHEHHA YrveBOJOpOAHOrO pasukKasla WM 3akJIOUMIM, UYTO NMajaer 
Ya, MOCTeNeCHHO NpHOWxKaACcb K TOMY 3Ha¥eHHIO, KOTOpoe HaGsOfaeTca y 
aHHOrO YMCTOTO QIe€MeHTAa B TBePJOM WIM X%HAKOM cocTosHuH. B orHoUte- 
Huw Ge Takol BbIBO, (*) IPHHWANHaIbHO JONYCTHM, MOCKOJbKyY KPHCTaJVJIN- 
yeckHit Ge nocTpoeH M3 aTOMOB, CBA3AHHBIX [pyr C APYFOM BaJIeHTHbIMH CBA3A- 
mu. Ho B orHomeHnun Sn, Pb u Hg Taxol BbiBoy npescTaBsaeTcA KpaliHe cTpaH- 
HbIM. TpyHO JONycTHTb, TOOL OTAeIbHbIe aToME! Hg, Sn umn Pb, BKpanuex- 
Hble M@XKLy COAKHbIMH YIIeCBOAOPOAHbIMH pauKaslaMH, OKa3a/IHCb TaM B Ta- 


KOM 2Ke COCTOAHHH, B KAKOM OHH HaAXOJATCA B MeTaJIJIMYeCCKOM KPHCTaJIe HH B 


MeTaJIJIH4eCKOH %HAKOCTH. OTOMY ABHO MpOTHBOpeyHT XOTA Obl TOT OMbITHBIL 
cbakT, 4TO OOMbIUMHCTBO U3 PaCCMATPHBaeMbIX COeCMHHEHUH OecilBeTHbI HM Mpo- 
3pauHbl JIA BHAMMOrO CBeTA. 


Ta6uuuna 1 
— x-408 * |— xq-10° **| + x,-10° — x'gn+10° — Xgq-10° 

Hg (CHs)s 75,6 95,6 20 67,5 
Hg (CaHo)2 136,8 169,0 Vy, 69,5 cpegu. 70 84,6 
Hg (CsHi1)2 160 195,0 35 72,0) 
Ge (CoHs)4 128 134,0 6,0 31 l 
Ge (C3H2)a 174 186,0 12,0 34 } cpegqu. 34 38,5 
Ge (CGHis) 264 984.0 | 20 38 | 
Sn (CaHo)a 38) 3 252,0 19,7 52,5 
Sn (C5H1)4 180 300, 0 20 53 cpeaH. 03 58 
Sn (C7Hy5)4 376,3 396, 0 19,7 53 
Pb (CH 108,8 136,0 hee 80 
Pb CS 154 183 ,0 28,9 79 cpean. 81 Oe 3 
Pb (C3H7)a 196,7 237,0 40,3 85 


* TIo (1-3), ** Tloaspu3yemocTH BbIYHCeHbI H3 WanHbIX (’). 


EcrecTBeHHO MpeAMO0/IO2%KHTb, YTO CTPaHHbIit pesybTaT, MOyYeHHbI yKa- 
3aHHbIMH ABTOPaMH, ABJIAeTCA CJIeMCTBHeM HelpaBHJIbHOTO MeTOa uCCeLOBa- 
una. B caMoM jlese MarHuTHasd BOCIPHHMYMBOCTh coeqHHeHNA y cCJlaraeTcs 
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i 
3 JlaH>KeBEHOBCKOH jMaMarHUTHOH KOMMOHEHTbI Yq H WapamMarHMTHol (paH-| 
(baekoscKolt Xp, T. e. X= %g+ Xp. Hamu Opiio noKasaHo (*), YTO TOKO Yq 
B pae cuyyaeB MOXHO NO MpHHIMNYy aXAMTHBHOCTH pa3lOXKUTb Ha JlaH*KeBe~ 


HOBCKHMe€ KOMIIOHEHTHI YdA OTACJIbBHbIX ATOMOB. Mex)ly TeM, YKa3aHHble aB- 


TOPbl COBEPUICHHO He yUHTHIBaIM sTOFO OOcTOATembCTBa. Ilostomy pasHocTb A, 
KOTOPylO OHM OTOKMecTBAAIM C “4, PakTHYeCKH BKJNOUaIa B CeOA YaCTHIHO 
cbaHcbieKOBCKYy!O KOMMOHeHTY BCel MOJIeKYQJIbI. 

Jlia onpeyeseHuA WCTHHHOH Jos TMaMarHUTHOM BOCIMPpHHMYMBOCTH MeTAaUI- 
Jia B COeAWHEHHK, HeOOxXOAUMO Mpexke Bcero OTAeJHTb Yq BCeH MOJIeKYVJIbI 
OT Yp. Culeqya HaMeyeHHOMy Hamu B (?,°) MeTOJy, MbI TpoBeJIH pacueThi,. 
pe3yJIbTaTbI KOTOPbIX TipescTaBserb! B Tad. 1. TlockoubKy yq BbIMMCAAeTCA 
C MOMOLI[bIO OMbITHDIX JaHHbIX JIA MOJIApH3yeMOCTH, yaJIOcb PaCC4HTaTb Yd’ 
JIU JIS TeX COCMMHEHHH, JJ KOTOPHIX H3 OMbITa H3BeECTHA NOJIAPH3YeMOCTD.. 


Onpeneisa LOMO ya, OTHOCAILYIOCA K yrIeBOOpOAHOMY pauKaJly, MbI IIpHHHMa~— 


JIM B CooTBeTcTBHH c (4) yuo = — 8-10, yar = —2-10°%. Takum o6pa30m 


OJIYYeHbI JIAHKCEBEHOBCKHE KOMIIOHEHTbI BOCIIPYAMYMBOCTH AaTOMOB MeTaIWIAY ,, . 
Jlanuple Ta6m. 1 oT¥eTMBO NOKa3bIBalOT, YTO. Yp B ITHX COeAMHEHMAX | 


BeCbMa 3HaUMTeJIbHbI, AH WpeHeOperaTb HMM Heb3a (°). Jlanee, oKasbiBaeTcs, 


4YTO J[MaMarHeTH3M MeTaJlJIa Yga He TOJIbKO He TlaflaeT C YCJOAKHEHHEM daJl- 


KMJIbHOrO pajlvKaJla, a, HallpOTHB, B pxade cyyyaeB jjaxKe CJlerKa pacter. 

B nocaeqHem crom6ue tTa6n. | npyMBexeHbl BbIUHCJIeCHHbIe HAMM 3HayeHHs 
JWMaMarHUTHbIX BOCIPHYMUMBOCTEli U30JIMpPOBAHHbIX AaTOMOB MeTaJIJIa yaa *- 
ConoctTaBuleHHe on M Y¢a MOKa3bIBaeT, UTO JIAH?KCBCHOBCKHE KOMIIOHEHTbI BOC- 


MPpHAMUABOCTH is NpuOMxKaloTesA K SHAYCHHAM BOCIIDHHMYHBOCTH H30JINpo- 


BaHHbIX aTOMOB. CylelyeT TIpH 9TOM 3aMeTHTb, YTO BOCIIPHHMUYMBOCTb H30JIN- 
poBpaHHoro atoMa Hg moxer ObITb TakxKe BbINHCJIeHa 3 NOJAPH3yeMOCTH 
pryTHoro mapa (a = 5,1-10°*4) uw oxa3nIBaeTca paBHoH —62-10°°, mexyy Tem, 
KaK V3 HemocpefCTBeHHbIX u3MepeHul $1. C. Llypa (°) ona coctaBaaeT OKOJIO 
—77,7-10°%. SameuaresIbHO, YTO MpuBeeHHoe B TaOuIMe 3HayeHve y,, MIA 


Ge corsiacyeTcad C BBIUHCJIeHHbIM 43 MoJapusyemocTu (a = 4,48-10°°4) 3HaueHu- 
eM Agge = — 37-10°* ua uNcToro KpucTamMuecKoro repMaHua. 
[loulyueHHble HaMM [aHHble WIA Y/,, MOSBOMAIOT OLCHHTb BHeLIHHe pa3Me- 


Pbl 9JIEKTPOHHbIX OOONIOUeK ATOMOB MeTaJJIa, eCJIM CUMTaTb UX ccbepHyecKuMH. 
TakuM oOOpa30M, Mbl noslyuaeM Jia scdpdeKTHBHOrO paywMyca atoma Hg r= 
~2,6 A, a ana aromop Ph r=~2,8 A. Mexay TeM M3 peHTreHOcTpyKTyp- 
HbIX JAHHbIX H3BeCTHO, 4TO, HallpHMep, B Hg(CHs3), pacctosHve Mexay Aq- 
pom Hg u sqpom coceynero aroma C d= 2,33 A, a B Pb(CHs3),, paccros- 
HWe M@eKTyY Aqpom Pb u sampom OuuxKaliwiero aroma C d=2,29 A. Cono- 
CTaBJIAA COOTBETCTBYIOULHe f H d, MOXKHO BUeTb, YTO 2ICKTPOHHbIe OOslaKa 
aromosB Hg u Pb cnabHo epekpbiBaloTca c OOaKaMM coceqHUx aTomosB C, 
oOpa3ysi C HHMH, OYeBHAHO, MpOUuHble BaJIeHTHbIe CBA3H. 

IIpupeqenHble TpHMepbl CBUeTebCTBYIOT O TOM, YTO HaMeY¥eHHbIi Hamu 
MeTOg (*) HHTeplipeTalMH MarHHTHbIX CBOHCTB NpouMBaerT cBeT Ha Mpupoy 
3JIEKTPOHHbIX XHMHYCCKHX CBA3eH, MexKLy TEM Kak 9MNupHuecKkad cxema [lac- 
KaJIf OK@3bIBaeTCA TPHHUMMHabHO HelIpHMeHHMOH kK STOTO polka 3aqauam u 
MIpHBOJMT, KaK Mb BHJeIM B pxaye CulyyaeB, K HeMpaBHJIbHbIM BbIBOJaM. 


Tlocrynuao 
26 XII 1958 
HWMTHPOBAHHAS JIMNTEPATYPA 


1 Pascal, Ann. Chim. Phys., 25,289 (1912). 2 I. Kadomtzeff, Bull. Soc. Chim. 
France, 394 (1949); C. R., 226, 661 (1948).° * P. Mazerolles, D. Vorget CIR., 240, 
2144.(1955). 4H. Ivy JLop oman, JAH, 119, 305 (058). 9° Sig res op mim amar 
MKOT®, 35, 2(8), 533 (1958). ° J. S. Shur, Nature, 139, 804 (1937). * Handb. Chem. 
and Phys., 37 ed., 1955 


* BocipMuMuMBocTh aTOMa BBIUMCIAacb KaK cyMMa (u3BeCTHO! U3 ombITa) BOCIIp HHMUH- 
BOCTH HOHA HM BOCIIPHUMUMBOCTH BaJIeCHTHbIX SJIEKTPOHOB, PaccuHTaHHOH NO MpHO.MKeHHOMy 
mMeToay CugtTepa. 
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Aokuagn Akagemun nayr CCCP 
1959. Tom 125, Ne 4 


PHSHKA 


A. A. UTYJITHH 


BJIMAHHE NMOJIA KPHCTAJIJIHMYECKOH PEWIETKH HA KOJIEBAHHA 
HOHOB NO, (WJIM CO; ~) NO TAHHbIM HH®PAKPACHbIX CHEK TPOB 
HHTPATA HATPHA UW KAJIBILATA 


(IIpedcmabaexo axademuxom A. A. Jle6edeeuim 2 I 1959) 


CorjlacHo TeopeTuyeckuM mpeqctaBeHuaM (1°) Kone6aTebHbIi cneKTp MO- 
J€KYJbI WIM COAHOFO HOHA, HaXOMAMLAXCA B KPHCTaMYeCKOM pelleTKe, MO- 
KET OTMHYATHCA OT CEKTPa M3OJIMPOBaHHOH MOJIeKYyJIbI B OCHOBHOM M0 cueLyI0- 
IMHM TIpHuvHaM: 1) B cHly pacilenJIeHHA KaxK oro BOsOyKMeHHOrO COCcTOAHUA 
MOJleKYJIbI B KPHCTasJe Ha PA], KBA3HHEMPePbIBHbIX 30H BO3Oy2KCHHIX COCTOS- 
HMM MO YMCY MOJeKYyJI B 3IeMeHTapHOl sueHKe; 2) B CMY H3MeHeEHUNA NpaBHl 
oTdopa, OMpeyeAIOUIMX CIeKTPOCKOMMYeCKy!O AKTHBHOCTh 9HEpreTHyecKHX Te- 
pexojos; 3) B Cy4ae CHATHA BbIPOXK CHUA, CCIM MOJeKyJ1a UMeeT BbIPOXKCHHbIC 
ypopuu. Kpome Toro, BceqcTBHe B3aHMOJelicTBHA Cc KOeOaHHAMM pellleTKH 
TOKHbI CYULECTBOBATb MepeXOJbl, COOTBETCTBYIOINLHE OJHOBPeCMeHHOMY BO3Oy>K- 
J@HHIO BHYTPHMOeKYJAPHOTO MW pelleTOUHOrO KoMeOaHHH, a pH MocTraTouHoO 
BbICOKHX TeMMepaTypax — NepeXOJbl, COOTBETCTBYIONIMe BO3Oy2KCHHIO BHYTPH- 
MOJICKYJAPHbIX KONeOaHHH C yxKe BOSOYKJCHHBIX KOeOaTeIbHbIX COCTOAHHH 
pelleTkKu. 

B cratbe (°) Hamu cooOmlamocb 06 uccIeOBAHHAX HHPpakpacHbIX CMHeKTPOB 
NOPIOULeEHHA HUTpaTOB CBMHIa HW OapHsA, re px], MAKCHMYMOB, JIeKalllHX B OO- 
JlaCTH OCHOBHBIX KOJIeOaTeIbHbIX MepexoyzoB uoHa NOs3-, no coBokymHocTH 
MIpH3HaKOB OblJI MPHYNCIeH K «COCTABHBIM» C pellleTKOH. 

C wembio OOHapyxXUTb BIIMAHHe KPHCTaJJIHYeCKOH pelleTKH Ha KOeOaTeJb- 
HbIM cnekTp rpynmpr NO-s (ummu COs3~~) B HacTosmeH paOoTe Oblwin H3sy4eHbl 
CHeKTPbI MOHOKPHCTaJJIHYeCKHX TWIaCTHHOK H30MOpdHEIX KpucTamI0B NaNO, 
u CaCO; (Kambuuta). OTH KpuCTaIbl NpHHaeKaT K poMOospHyecKOH CHM- 
MeTpHH (mpocTpaHcTBeHHad rpynna D&,) wu cofepxatT 2 MoweKyJIbl B 3JIeMeH- 


TapHonw sauetike. Odpa3unr NaNO; npegctaBisiH coOo miacTHHKH pa3sMepoM 
0,18 x 10 x 20 mm (408 o6pa3iia, BbIpPesaHHOrO MapaebHO ONTHYeCKOH 
ocu) u 0,20 * 10 X 20 mM (47 OOpasila, BbIPesaHHOrO NepmeHAMKYJAPHO OCH). 
OGpa3ell KasIbUHTa, OPHeHTHPOBaHHbI MapavJieIbHO OMTHYeCKOH OCH, HME 
pasmeppi 0,10 < 10 X 20 mM, a oOpasell, OPHEHTHPOBAHHbIN NepneHAMKYyJApPHO 
ocu,— pa3smeppr . 12 xX 10 X 20 mm. CnekTppbI NorjouleHua Ob CHATEI B He- 
MOJIAPH3OBaHHOM cBeTe. OfHakO B Clyyae UCMOMb3OBAHHA OOPAaSILOB, BbIpesaH- 
HbIX MePpMeCHAUKYIAPHO OMTHUeCKOM OCH, CIIEKTPbl He COMepiKaT aHH3OTPOMHOH 
KOMIOHeHTHI (TaK Kak CeyeHHe OAHOOCHOTO S/JMMCONTa NOMAPH3SyeMocTH TIO- 
CKOCTbIO OOpasila HMeeT (POPMY OKPy2KHOCTH, a OOpasell ycTaHaBNBaeTCA Mep- 
NeHAUKYAPHO My4ky payuallHu) HU AaloT NOMHOe MpelcTaBleHue O NoMApHsa- 
IMM MOMOC NOTMOMeHUA B STON OpHeHTalHU. CnekTpb! OOpasiloB, OPHEHTHPOBAH- 
HBIX apasWIebHO ONTHYECKOH OCH, COMep2%KaT, OYCBUAHO, BCe MepeXOMb!, AKTHB- 
HbIe B JIaHHOM HHTepBase uacTOT (ONTHYeCKad OCb KPHCTala HalpaBsena mMa- 
PAJINEbHO OLHOM U3 CTOPOH MPAMOYTOMbLHOM MWiacCTHHKM UCceLyeMoro KpucTal- 
la, KoTOpad ycTaHoBeHa MeprlenquKyApHO Tyuky nafaronlelt payuaruy). 
Anasn3 mpaBus oT6opa AA KoneGanHi noHOB NO ;~ (aim CO;~~) B Kpuctai- 
wimuecKOH pellieTKe THMa KaJIbIMTa NPHBOAUT K BbIBOLY, YTO, HECMOTpA Ha pac- 
HeMWIeCHHe KOIeOaTeJIbHbIX TePMOB Ha JIBe KOMIMOHEHTHI BCeCTBHe pesoHaHc- 
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Uacrors: (B cm~!) mw MHTepmperauma uHdpakpacHoro cMeKTpa MorJomleHuA HuTpaTa anpMaT 


Ta6uuna i 


T=20° C tf =— 1602'¢ Pacwuimdpopka T =20°C |T=—160°C Pacwudpopka 
O6pasey BbIPesaH NepneHAUKYAApHO onTHYecKoH ocu || Odpaser BEIPesaH NapaseMbHO ONTHYCCKOH OCH | 
727 728 V4 727 728 V4 
~775 v2 — 65 815 816 
$15 815 lt ~829 ; Vo 
840 841 Ing 838 838 vy — 217 
~891 ~898 vo + 64; v, — 178 ~874 vy — 185 
926 934 vo + 94; vy, — 187 ~894 897 
953 ~961 v, — 107 924 929 v2 + 91; v, — 133 
978 986 vo +146; v,— 82 948 
1007 1017 vo + 177 985—1047 984 vo +146; vy — 82 
1046 ~1050 1015 ve + 177 
~1064 1064 v2 -+ 224 1060 va + 222 
~1098 ~1166 ~1162 v4 + 95 
1160 1150 v, + 82 1214 1204 vy + 135 
4168 | veg — 217; vi + 100 ~1242 Ys Si rpaHeuls 
1184 1184 v, + 130 ~1252 vz, + 165 
1216 ee T0 ~1268 V3s"> ‘ppancn. 
~1249 vg — 136; vy + 185 1290 v, + 247 
1250—1520 1300—1490 Ee A 1260—1570 1314 1 
1350 RR eare 
~1375 
1198 | 
~149 rh 
~i560 | jt | 


IlIpumeuauHne. Syecb, Tak Ke Kak H B TaOM. 2, COCTaBHbIe MepexOAbl HHTeplpeTH-~ 
pOBaHbl Ha OCHOBe YacTOT KONeOaHHH pellleTKH, MpeWebHbIe BeIMYMHbI KOTOPHIX (Ompese- 
Jinemble, HallpHMep, H3 CNeKTPOB KOMOMHAIMMOHHOrO paCCeAHHA) UCNOMb30BaHbI JIA MOCTpoe- | 
HHA CXe€MbI ypOBHeH Ha pue. 1 u 2. 


aor aae 
Yactorp (Bp cm—!) H HHTepmpeTalHA HH(PpakpacHoro cneKTpa NOrsouleHuA KaJIbIHTAa 


1 SAG T =— 160°C PacwupposKa T = 20° C |, FT =— 160° C Pacwudpopka 
O6pasel, BbIPesaH NepNeHAUKYJAPHO ONTHYeCKOH OCH O6pasel, BbIPe3aH NapasVIeIbHO ONMTHYeECKOH OCH 
14 14 4 113 113 Y4 
772 v3" — 103 734 ) i a 
784 784 vp — 405 744 { b>t VigonVen ia 
852 ya 759 758 —106; —156; 
874 875 |) va? 117 776 v1 — 330 
889 889 Vp 793 
936 940 v1 — 146 808 805 v, — 2814 | 
948 954 Ve" = 402 820 
979 982 v, — 104 830 829 
995 v2 + 106 850 850 vp" 
1013 vo" +464 872 874 val 
1023 4025 vo’ + 150 890 887 vp 
1045 1047 v2 + 158 909 Meo ee 
1068 1070 v2 + 184 933 932 vi— 154 
1098 1102 955 952 Me" 102 
1174 v2 + 285 979 975 vo’ + 104; v, — 106 
4180 1188 vy, + 102 41000 4007 v" +157 
1243 1240 vy + 154 1045 1022 vy’ +454 
4271 vy; ++ 185 1048 ; 
1285 1069 1047—1155 B uactuoctH v2’ + 182 
1320—1587 1370—1570 V3, 2Y4 1131 
1162 4172 v2 ++ 285; v2” + 322 
1202 4194 vz 4105 
1240 1233 v2’ + 362 
4270 1268 vz, + 182 
41325 
1344 1376 fo Qvy 
1568 41554 


HOrO B3aHMOJeHCTBHA WOHOB KPHCTawa, XapakTep MH*pakpacHoro cmekTpa 
KPHCTaJIla KaveCTBeHHO He Me€HAeTCA MO CpaBHEHHIO CO CHeKTPOM OTJeIbHOrO 
vOHAa. 

Tlonyuenuple 3amvcn CeKTpoB MpescTaBseHbl Ha pric. 1 uw 2. OcHoBHoe Kome- 
Oanne uoHa va(E’) MpOABIAeTCA B BUZE NOBOMbHO Y3KOi MOOCHI C YacTOTO! B O6- 
jiactu 713—728 cm™*. O6nacTb yactor 1300—1600 cm sanata wupoKol Mu UH- 
TCHCHBHOM MOJIOCOH MOPIOWeHuA, Kyla Momafaer KoMeOaHue v3(E’) u oGepTou 
2v4. Bo3MOx%KHO, 4TO Me*Ky STHMH YPOBHAMM MMeeT MecTO (pepMh-pesonaxc (’). 
TlomHocumMerpu4uHoe KoneGaHHve vi(A1') mpaBHsamu oT6opa 3anmpeleHoO B HH- 
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«ppakpacHom cmekTpe. OcHopnoe Kome6anue v2 (Ay”) npeycTaBseHo B cneKTpax 
OOOHX KPHCTaJWJIOB HHTeHCHBHOH mMovocoli, uMerolleli B cayuae NaNOs yBa 
a B cay4ae CaCOs tTpu oruermuBo PaspeWIeCHHbIX MaKCHMyMa. Oto ABIACTCH 
H€OMRMMAHHOCTHIO, TAK Kak KoseOaHHe v2(A5) HEBbIPOXK]CHO; BTOPad KOMMOHEH- 
Ta STOH KOMCOATeENbHOH MOMOCHI NOPIOULeHUA, BO3HUKaIOILAA B Kpuctae BCeL- 
CTBHE «“MaBbINOBCKOPO» PaClielJICHHA, CIeKTPasbHO HeaKTUBHA. 

100 


60 


/pouenm nponyckaHus ———s- 
Soe s 
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20 
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Puc. 1. Mudpaxpacupift cneKrp NpolycKkaHHA MOHOKPHCTaJJINYeCKHX OOpasuoB HUTpaTa HaTpHA. 

@ wu 6 —Mponlyckanue oOpa3ia, BbIpesaHHoro NepneHAKYJIApPHO ONTHYeCKOH ocH, pH —160° (a) 

u 20° (a); 6 MW @—nponyckaHHe oOpa3ma, BbIpesaHHOrO MapaJWiebHO OMTHYeCKOH OcH, MpH 

’ 

—160° (e) u 20° (e). Wtpuxamu ormeyensi cocTaBHble Mepexoybl, OTHOCAINMeCA K KOMIOHeHTE v, 

OCHOBHOrO KOseOaHuA v2. UacTtoTa KosleOaHHi v3 (KpHBaA ad) B3ATa 43 pe3yIbTaTOB pador (§) 
m0 CieKTpy KOMOHHauHOHHOrO paccesuua NaNOgs 


Hasmune B 9TOM MOMOCe HECKOJIBKAX MMKOB CO CpaBHHMOM MHTCHCHBHOCTbIO 
MOTJIOWeCHHA JeaeT HEBOSMOXHLIM AX OODACHEHHE BJIMAHHeEM ATOMOB H30TOMa 
N?> wou Cl, mpucyrcTBylouluX B eCTeCTBCHHOM KOHICHTPalluM, a Take OTpa- 
2KeHHEM Maaoulel palualuu nopepxHoctamu oOpasos. IIpeqnouoxwenne o pH- 
MeCAX OTBeEpraeTCA OTHUMEM Ba MOTOWeHHA B STOH OOACTH AVIA OOpasloB 
pa3sIMUHOH OPHeHTAalHH, BbIPe3aHHbIX H3 OMHOTO MOHOKPHCTaJIa. ONbITbI Cc He- 
CKOJIbKUMM OOpasllaMH MO3BOJIAIOT CUHTATb, YTO MHTeEPPECPCHIUMOHHbIe ABJICHHA 
TaKKe He HrpaloT 34eCb 3aMeTHOM POVJIN. 

O6uapyxXeHHad aHOMaJIMA MorsouweHHA B OOACTH KOeOaHHA ve HadsMiOMa- 
jlacb HAMM TakxKe WM B ApyruX HUTpaTax (OCOOeHHO CHIbHO B CleKTpe HUTpaTa 
Kalua). Cpequ ApyruX OCHOBHBIX KOeOaHHi STO KOeOAaHHe BbITeAeCTCAH CBOHM 
BbICOKHM JIMMOJIbHbIM MOMCHTOM, MpOH3BOHaA KOTOPOrO TIO CMeLLeCHHIO paBHa 
MpHMepHO OHOMY jeOalo Ha aHTcTpeM. PesonaHcHoe B3aNMOJeHCTBHe KOJeOJIO- 
ULHXCH MOJICKYJI, MPMHaeKalluxX OHO SJIeMeHTapHOU AYeHKe, B TAKOM CJTyyae 
6yner BemuKo. Kpome Toro, HaJIHUMe pellleTOUHBIX KOeOaHH KpHuCTaJa LOIK- 
HO U3MeHATb CHMMeTPHIO pelleTKH. OWHako MpaBuia OTOOPA MIA CMeKTPOB pac- 
CMATPHBaeMBIX KPHCTaJJIOB BbIBeEJCHbI Ha OCHOBE PaBHOBeECHOM CHMMeTPHH 9J1e- 
MeHTapHol sueliku. Ilo-BuquMomy, OOHapyxXeHHas aHOMAJIMA CTPOCHHA MOMOCHI 
KONeCOAHHA v2 CBA3AHA C CHJIbHbIM PC3OHAHCHbIM B3aHMOJelicCTBHeEM KOseOaHHi 
HOHOB B BO3Oy2XKeHHOH pellerKe, CHMMeTPHA KOTOPOH HWKE PaBHOBeCHO!. 
Kpome OCHOBHBIX KOJleOaTeJIbHbIX TepexooB wona NO; (amu CO; ~), Wouy- 
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YCHHbIC CHEKTPbI COMepXAT OOIbLUIOe YACIIO GoNee CaObIX MAKCHMYMOB ICT VIOLLe- 
HH, UaCTh KOTOPbIX 34MeTHO MeHHET C TeMMepaTyPOHM CBOIO HHTCHCHBHOCTD. Tlo- 
CKOJIbKY 9TH MepeXObl He MOFyT ObITb OODACHEHbI C MOMOILbIO OAHHX TOJIbK 

BHYTPHHOHHBIX KOJIeOaHHli, ECTECTBEHHO MpeANONOKUTb, YTO B HUX MPHHUMaloT 
yuacTue KoeOaHua pelllerkH. PesyJIbrupyloulve CocTaBHbIe MepexObl, CYMMO- 
PbIe HIM PaSHOCTHbIe, MOryT OOYCOBUTb HaOwIOAaeMylO KapTHHY. Ha pue. | Bi 
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Puc. 2. Wudpaxpacupili cneKkTp MpolycKaHHA MOHOKpHCTaJIMYeCKHX OOpa3i0B KaJIbUnTa.| 
au 6—MponycKanve o6pasia, BbIpesaHHOro NepleHAUKyJIApHO ONTHYeCKOH ocu, pn —160° (a@)) 
u 20° (6); 6M e@—MponycKkanve OOpaswa, BblIpesaHHoro MapaJVJieIbHO OMTHYCCKOM OCH, Mp} 
—160° (6) u 20° (2). OHM M ABYMA IITpHXaMH OTMeYeHbI COCTAaBHBIe MepeXOAbIl, OTHOCS-} 


IlMeCA COOTBETCTBCHHO K KOMIIOHCHTAM V, H vV, OCHOBHOTO KOJIeGaHHA Ve 


1 2 


2 KPOMe CII€KTPaJIbHbIX KPHBbIX NPOMYCKaHHA CXCMaTHYeCKH HaHeCeH PHA] JIH-; 


f 
| 


HHH, OTCTOAULMX OT WEHTPOB TMOJIOC OCHOBHBIX KOsIeOaHHH Ha paCCTOAHUA, COOT-: 
BeTCTBYIOMUNMe YaCTOTaM KOeOaHHH pewleTKH (8). [lonowKeHue sTHX HHH B OO6-- 
LCM YOBJICTBOPUTeJIbHO OTOOPaxkaeT paciipeyeseHne MMKOB norsomenua. Jlyu- 
Ie€TO COOTBETCTBHA MIPHHATOH CX€MbI JA@HHbIM 9KCMePHMeHTa OXKKAaTh TPyHO: | 
1) NO MpHunHe HeLOcTaTOUHOH TOUHOCTH OMpefeNeHHA YaCTOT PeLETOUHBIX KoOue- ; 
OaHHi (HEKOTOPbIe H3 HHX MOJLYYeHbI METOAOM OCTATOUHBIX Jyueli), 2) 43-3a BO3-) 
MOXKHOCTH TepeXOJOB BO BC€ TOUKH 30H BOsOy2xKeHHA B CyYae «cocTaBHoroy} 
NOPOMeHHA, NHK KOTOPOFO OlpeesIAeTCH MAKCHMYMOM IJIOTHOCTH YacTOr pe- 
3YJIbBTHPy!OlWlero COCTOAHHA, a Tak2Ke 3) H3-3a HaJlOKeCHHA PAJa PaSMBITHIX 
MaKCHMYMOB ~~“ TIOPIOWIeHHA. 
B s3axK10ueHHe CUHTAaIO CBOMM JOJITOM BbIPasHTb riyOoKy!o OsarofapHocrh, 
y.-Kopp. AH CCCP E. ®. Ipoccy 3a uutepec k pa6ore HM MeHHbIC COBETHI.. 
JleHwurpayckuli rocyapcTBeHHbI yHuBepcuTer Tloctynust0 
um. A. A. )KnaHosa 25 XII 1958 


UWMTHPOBAHHAA JIMTEPATYPA 


‘A. C. Lapuyzos, Teopun mornomenua cpera B MOeKYAAPHLIX KpUcTanax, 
Kues, Han.’ AH YCCP, 1951." 2? A) Ci as anos, \Tp.) Uuer. cuz. AH YCCP, Bs. 3, 
36 :(1952). 1. 3 Ro Sy Hia hfoped, oJxy Chem. Phys., 14, »8 (1946); . 4-H. Winston 
RS, Had for d,«J... Chem,..Phys,,..47.607 (1949). > D. F. Hornig, J. Chena 
Phys., 16, 1063 (1948). ®E. ®. Tpocce, A. A. Wyarun, JAH, 115, 689 (1957). 
“L. Couture, J.P:.Mathieu, Ann. Phys., sér. X1I,3, 521 (1948). 8 A. K. Ram- 
bas, Proc. Ind. Acad. Sci., 837A, 441 (1953). 


770 


Horuage Akayxemun nayx CCCP 
1959. Tom 125, Ne 4 


PEO®H3HKA 


B. H. )KAPKOB 


O PH3H4ECKON NMPHPOJE BOJIHOBOJOB (CJIOEB C NOHH)KEHHOM 
CKOPOCTbIO) B BEPXHHX OBJIACTAX OBOJIOUKU 
HA FJIYBHHAX 50—200 KM 


(IT pedcmaeaeno akademuxom M. A. Jleconmoeuuem 16 XII 1958) 


Psa CeHCMOOrOB CUHTAIOT, UTO HMEIOTCA BeCKHe OCHOBAHHA JIA Mpemnoso- 
KCHHA O HaJIMYHH B NOAKOPKOBOM CJloe (BepxXHHe OGNacTH OOONOUKH) CuO 
TOHW2KEHHbIX CKOPOCTeH CeHCMH4eCKHX BOJIH. BrepBpble Ha 9TO OOCTOATEMbCTBO 
9OpaTH BHUMaHHe TyrenOepr (') B 1948 r. Crow nonMxKeHHOH cKopoctu Tyten- 
Jepra oTeseT O6acTH O6OOUKH, B KOTOPbIX CKOPOCTH CeHCMHYeCKHX BOI 
JOJIbIUe, YEM B CaMOM CJ10e, B pe3sybTaTe vero NocTeqHHH OONaqaer cBolict- 
3aMU BOJIHOBOa, Ha3bIBaeMOrO HMHOra KaHaIOM Ha ruiyOuHe ~50 — 200 xm. 
3 aIbHeHWeM NOABHJIMCb MHOTOUHCIeHHbIe pa6bo- 
rbt (?~*), MocBaAWeHHBIe 9TOMy BoMIpocy. Ha pune. | 
IpescTaBeH xO cKopocTeH Ama P- u S-BonH m0 
-yTeH6epry. Bompoc 0 MpwHuynHax HasmMunaA BOJ- 
10BOla Ha riyOuHax 50—200 KM paccmaTpHBavcA 
3 padoTax (1-°). 

CormacHo B. A. Marnuuuxkomy (°), du3nueckas 80 
IpHpoqa BOMHOBOJa Ha rayOuHe 50 — 200 km 
(OX%KET ObITh OOYCOBIeHa TpeMA KaCCaMH SABUJIe- 
HHH: 

1) Temnepatypubpt abdexr. Yse- 
ImuveHHe TeMMepaTypbl MPHBOAMT K JIMHeEHHOMY = 
JMEHbINeHHIO YMpyrHxX MOfyseH wu MOTHOCTH, a 
OCT MaBJICHHA YBeIMUNBaeT yNpyrue MOLyIN 
ioTHOCTh. MoxkHO MpesqnonOxKUTb, 4TO Ha uly- 200 
mMHaxX 50 — 200 KM yMeHbIlleHHe yipyrux MOJy- 
eH BCNeCTBHe PpOCTa TeMNepaTypbI MpeoOaqaeT pyre. 1, Xog cKopocref a1 
la HX YBeHUCHHeM, MpOHCXOAAWIMM H3-3a BO3- P- xu S-BomH no lytenOepry 
aCTaHHA aBeHuaA c riyOuHOH. OqHako, Kak M0- 
ca3an Marnuukuit (°), Takoe mpelmonowKenue MpHBOAUT K TpeOoBaHHt reorep- 
(MmyecKorO rpafMeHTa Ha 3THX TryOMHax nopsyKa 10 rpaq/KM, YTO CJIMIIKOM 
eJIUKO. 

BpicKa3blBaloT TakxKe MpesMomoweHHe, YTO BOHOBOA I’yreHOepra MOryT Bbl- 
BaTb: 

2)a9bdbdeKkT Pazso0BHXx Nepexoos. 

DO Oper T Te p em eH HOT O COCT aP a. 

Ha Hal Barina mepeuncseHHble OObACHEHHA BCTpeyaioTcA C TpyHOCTAMH 
pM ONMCAaHU CNeEyIOUMX PakTOB: a) WHPHHA BOHOBOLA MO raiyOuve NA No- 
epeunpix S-ponH (50 — 200 KM) Goubile, YeM AIA MposobHBIX P-BomH (50— 
50 xm); 6) P- u S-BonHbI <O6HapyXHBAaIOT» BOMHOBO B PasIMYHbIX YaCTOTHbIX 
HTepBamax. CeqoBaTesbHO, HeEOOXOAUMO MpeAMONOKUTL Taky!o Pusuyeckyic 
aPTHHY ABMeHHA, KOTOpad MpHBOLMIAa Obl K 3aBHCHMOCTH d*PpeKTa OT yacTorEr 

Tula celcCMHueCKHX BOH. Huxke mpeqnpHHATa NOMbITKa MOCTpOeHuA Tako 


2Opun. 


oe. Gee ORM Oa /4 BkM/cer 
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Pa3syMHO C¥HTaTb, YTO OOOMOUKA MMeeT NOMMKPUCTaMNMYeECKy!O CTPyKTyPy 

T. @. UTO OHA COCTOHT H3 XOPOLIO OTOXKECHHDIX 3€PeH-KPHCTAa/JIHTOB, Oecmop: 
OUHbIM O6pa30M OPHeHTHpOBaHHbIX OTHOCHTeIbHO pyr Apyra. [pu Aocratou 
HO BbICOKHX TeMMepaTypax, KOHKpeTHble 3HaveHHA KOTOPHIX 3aBHCAT OT YaCTOTY 
KOeOaHHii, TPaHHUbI 3epeH OOsaaloT CMOCOOHOCTHIO K BASKOMY CKOJIbxKCHUE 
OTHOCHTeIbHO Apyr Apyra (°,’), uro sidekTHBHO NpOABIAeTCA B Pe3KOM Mlaje 
HHM YMPyruX MojlyseH c pocroM Temmepatypbl (pH AaHHo yacToTe). OToO A 
jleHHe TeopeTH¥ecKH ObwIO H3yYeHO SuHepom (°), a 9kcMepHMeHTambHO Ko TuR 
cyem (*). Mb mpeqnonoxKu 

450 400 550 300 250 200 190 100°C YTO 9TOT BGPPPeKT UH OOYCJIOBI 
BaeT MOABJICHHe BOJIHOBO]S 
Tyren6epra B BepxXHHx OONa 
CTAX OOOOUKH. / 


QKCIEPUMEHTaJIbHbIe pesyJIbTal 
Tht Ka THH-cyx, moKka3biBato 
WHe 3aBHCHMOCTb OT TeMIepa: 
TYPbI HW YACTOTHI BEMYMHEI MO 
riomeHua Q+ nu pemakcallun 
Molyia cipura G/Gy B TOVJIM) 
KPHCTaJIMYeCKOM aJIIOMHHHH ( 
Puc, 2. Bausnwe vacrots! KoneOaHuii Ha3aBucumoctp 4H Gu ?rCOOTECTCIBERNG AK ES 
BHyTpeHHero tTpeHuat Q-' Hw pesaKcaluHH Mofyia MUYeCKHH UM HepeslakCHpytoulH 
capura G/Gy B amtomuHun oT 1/,T (no Ko Tux- mogynu caBura). OrmMeTHM xa 
cylo). Cpequuit quametp 3epna 1 ~ 0,02 cm. Uacrtora pakTepHble YepTb! ABJIEHHA (¢, a 
KoseOannit: 1 —0,69 ru, 2— 2,16 ry Tpanuup 3epeH B nomuKpuc 
TaJllaX B M@XaHH¥eCKOM OTHO 
WeHHH OG6aqaioT CBOMCTBAMH aMOpdHbIx Tel. Toumuna rpaHuuHol o6mact 
WMeeT pa3Mep MOpsAAKa HeECKOJIbKHX ATOMHbIX pa3MepoB. B pe3yubTaTe nod 
KpucTaIMueckoe TeIO MOXHO XapakTepH30BaTb a2—PPeKTHBHbIM KOSPPuLy 
eCHTOM BASKOCTH %-, KOTOPbI, TaK %e Kak HW KOIPPHIMeHT BASKOCTH aMopd 
HOrO Tela, IKCMOHCHWMaIbHO 3aBHCHT OT TemlepaTypbl: yy, ~ exp (H/RT) 
rye H —9Heprua akTHBallMH AIA aToMHOsMdpby3sHoHHOorO cKOmbKeHM: 
BLOIb TpaHHi 3epeH (MopsaKka | 98), k —nocrosHHad BowpumaHa, T — 
adcomloTHadA TeMiepatypa. BpicokoremnepatypHbl KPHN MOMMKPHCTaIIOB OT 
JiMyaeTCA OT KPHMa AMOPMHBIX TeJI JIMUIb TEM, UTO OH GecMpenATCTBeHHO pote 
KaeT JO JesopManutt ~10-°, uro o6yc0BeHO HaKOMIeHHeM BCTPeuHbIX HanpsA 
*KeCHHM B YIVIOBbIX OOacTAX 3epeH. IlocmeqHee OG6CTOATebCTBO IPHBOLUT TaKx 
K TOMY, 4TO BeJIMUMHa pelakcallMu MOLyIA ClBura G/Gy B NOJMKpUCTaaXx, B OT 
JIMUMe OT AMOPCHBIX Tel M *KuAKocTeH, KoHeuHa. B o6pasuax OMHOPOAHBIX Mm 
pasMepaM s3epeH (cM. puc. 2) Gr/Gu~0,65, rae Gre—penakcupyroululi Mogyai 
cupura. [Ipu pasHoposHbIx 3epHaxX MO2KHO OXUJaTb Coble BeMMUMHbI pea 
Kcamun (°). Bemuuuna Kooppuuuenta normoueHua pH pesakcalluu Mou: 
CABHra MOXKeT MOBO bHO 3HaYHTeJIbHO BOSpacTaTb (cM. puc. 2). OrmeruM Takxke 
uTO Ip YacToTaxX y~1 rll B MOMKPUCTAIMYeCKOM aJIKOMMHHN acpdbekT HaunHae 
IPOABJIATHCA pH 200° (cM. puc. 2). ro Tem Gouee NpuMeyaTeAbHO, UTO TemmHe 
patypa 200° emle Jameka OT TeMNepaTypbl M1aBIeHHA anIOMHHUA ta = 660° 
AvaJloruuHo BeflyT ceOA HM Apyrve MeTasbl HM MOHHbIe KpucTalmH (HanpuMep 
NaCl). Hlostomy moxkHO He COMHeBaTbCA, UYTO B NOMAaBIAIOLLeM GObINMHCTB 
TBEPALIX Te MPH HH3KHX YacToTax ~1 Ti pesakcallMOHHble ABIeHMA HauHy 
MIpOABATbCA 3aoro JO TeMMepaTypbI MWiaBleHus. 


seohiaene (°,7) BetuunHbt Q* u G saBanioTcd PyHKUMAMM nponsBezeHH 
LY Cae 


Q = Q (hell), G = Gy® (heH/*7), (1 


re £—cpefuuli pa3sMep 3epHa, vy — yacrora. OKcCHepuMeHTasbHO Gy ompere 
JAeTCH Kak JMHAaMMYeCKMM MOMyJb CABura MOHOKpHcTama. IIpn noppimenyu 
Temnlepatypbl Gy MejIeHHO yMeHbiaeTca 0 smMHelinomMy 3aKOHY. SaBHcumoct 
GD 


iy OT AaBJICHHA MOXKHO NOJIYYTb, BOCHOJb3OBaBILUCh ypaBHeH Hem cocrosHus'(’). 
> oOnacTH v, T Mp (faBnenne), roe MpoxBaeTcH penakcallua, BesMunHy 
1U MOXKHO CYMTATb MOCTOAHHOHM, TaK Kak OCHOBHOM addpexr Bp (1) s3aBucuT 
OJIbKO OT BeJIMUHHbI Mponspewqenua lve4/kT, Jina wuTeppanosB jaBjennit 10- 


AKA HeCKOJIbKO JeCHTKOB THICAY aTMOCdep 3aBucuMocTb H oT jaBieHus 
MOOHO TpejcTasuTb B Buse (°) 


OlnH 
PA p. 
Hp Hate (p pat (2) 
we Hy: 3t Gi COOTBEeETCTBEHHO JHEPrA akTHBaWM U H3O0TEPMHYeCKan CoKUMAE- 
OlnH 
AOCTb TIP JlaBleHuu py; V — o6bem; Aig CpaBHUTeJIbHO MejIeHHO MeHS- 


Ollaica BewMunHa NopsqKa 3-+ 1 (°). Tlomoxus Bp (1) lve#/kT — const u pnoc- 
IOJb3OBaBIUMCb (2), MOJYYHM CJIeLyIONINe BaxkHbIe ypaBHeHua To,oOuAa 


Rin(v/vyy) 


TAF = H = const (mepemenuple v, 7); (3a) 
! kin(v;/v) fit tu ‘ 
| [In JOInV| x, (P—Pr) H,, = const (mepeMeHuHple v, p); (36) 
| 
| TT, _|dlnH,, 

Tes +. ; Oma, Xe (p — px) (Wepemennple T, p), (3B) 


/ 


we uuyexc | oTMeyaeT 3aaHHylo Touky. 

M, HakoHell, Xopowlee, KayeCTBeHHO IpaBHJIbHOe oMmWcaHHe peslaKcalluu 
10 rpaHviaM 3epeH MOxXeT ObITb HOJyueHO, eCJIM pHOmMxKeHHO paccmaTpH- 
aTb IIOJIMKPHCTa Kak CTaHJapTHoe siMHelHoe TBepfoe Testo. Torya (°) 


Gy—Gp Ot Gy—Gp 


71 = t 6 = = G —— —_— 
Q g (GyG p)'2 4+ (wt)?’ eB 4+(at)? ’ 


t= tehlkT, (4) 


we *— HeKOTOpoe CpefHee BPeMA pevsaKcallMu; 6— yroul sana3ybiBaHuA jle- 
JOPMaLMM OTHOCHTeJbHO Halips2xKeHuA. KapTuna, NosyyaeMasd Cc MOMOUIbIO (4), 
TiMuaeTCA OT HaOsIOAeHHH Ha oMbiTe (puc. 2) JMWb TeM, 4YTO 9KCIIepHMeH- 
‘aNIbHbIe TMK Norsoujenua Qt uM iupwHa oOsacTH usMeHeHua G/Gy HeCKOJb- 
O mlMpe, vem 9TO CulefyeT u3 (4). 

CkopocTH MpoJOJIbHbIX CeHCMMUeCKHX BOJIH VU; MU MOMepeyHbIX Us PaBHbl 


gy? — Kae Ora (5) 


2 @ 


e K — oObeMHBIi MOJlyJb HeEC2KUMAeMOCTH, (¢ — IVJIOTHOCTb. 

PaccMoTpHM HeKOTOpble clesCTBHA 43 ypaBHenuli (1) — (5). B (5) K — ue- 
elaKcupyloulat Bemuuuva, a G — penakcupyiollaa u nogqunnsetca (1) — (4). 
‘MeOBaTeMbHO, pH JaHHoli yactote adPeKT YMeHbINeHMA Vs pM HadwIOMeHHH 
POABHTCH PaHbille, eM a¢pekT yMeHbUIeHNA v;. LlocnenHee NosBONAeT Kaye- 
TBeEHHO OObACHUTb, MOUeMY HMXKHAA rpaHulla BOHOBOJa B OOOMOUKe Is 
'-BOH HuokKe,veM Jia P-BomH. CormacHo Halliemy OObACHEHHIO, MOXHO OKUaTh, 
TO M BepXHAA rpaHulla BOHOBOLa AA S-BOMH MOWMKeT OKa3aTbeA JerKalllev 
pie, 4eM JIA P-BOH, T. e€. BOMHOBOA AA S-BONH Wupe BONHOBOAa ANA P- 
OH C O6eux cTopoH. Jlanee, WIMpuHa BOHOBOAAa, Npodub CKOpocTeH B HEM H 
eMUMHbI Nornomenua P- u S-BoaH 3aBucsAT oT yacToTHI. CormacHo (1) — (4), 
eM BBILMe YaCTOTbI, TEM YxKe BOJHOBO 0 riyOuHe. 

Hakouell, TeopHaA aeT BO3MOXKHOCTh BOCCTAHOBUTb MpHOWKeHHBIM XO] 
eMnepaTypbl B BOsHOBOe MO TeMMepaType B HavaIbNoOH TOUKe Ha riyOuHe 
0 xm. Jlna 9Toro Bocnoub3yeMcA COOTHOMIeHUeM (3B). ITO osHayaeT, UTO MBI IO- 
laraeM J\MHaMUYeCKHH MOLyb G Ha IPOTAKeHHH BOMHOBONA, T. €. B HHTepBae 


773 


rmyOuu 50 — 200 xm, nocrosHHbim. CxKuMaeMOCTb BepXHHX OOacTeli 060,104: 
KH Qa ray6uH Ah > 50 xm (9). 


¥ 0,855. 10-* [1 — 2,6-10-* (p, — 1,46-10%)]. 
Tlonoxkum TaKxKe B(3B) | dln H,,/0 InV|~ 3, Torya Aa Temnepatyppl 4 Temmepa- 
TyPHOoro rpafHeHta MomyuarwTca PopMyvIbI: 
Tn = T59 {1 + 2,56- 107° (pp, — 1,46- 104)}, 


50xm<(A4< 200 xm, 1,46 arm<p-104<6,5 ar. (6a; 
T, — Ts0 Ts0\ Trpa-a6c 
+ = 0,86 =. 50 xm <h< 200 Km. (66) 
a\in#,, | : 
Ecau yuecTb, 4TO | Si wichiaaia ie ~3-+1, To UYHCIeHHbIM KosppulHeHT 


B (66) ceayeT 3amucaTb B Buse 0,86 + 0,29. CormacHo (6) TemnepaTypHBi rpa- 
jmeuT Hwa riy6uHax 50 — 200 xm nopayka | + 1,5 rpaa/km. 9To IIpHMepHG 
B 2—3 pa3a Oompule aluaGaTu4uecKkoro rpagquenta Ha riyOuHax 600 — 800 km, 
paBHoro ~0,5 rpad/KB. Bpipaxenne (6) qx TeMnepaTypHoro rpayuenta Jaer 
ycpeqHeHHoe 3HayeHHe sTOH BeMUHHbI. Ha camMom ese, dT;,/dh B BepxHux o61a+ 
CTAX BOJIHOBOJa HeCKOJIbKO OOIbUe STOTO CpesHero 3HAYeHHA, a B HH KHH 
oOacTAX MeHDbILe. 

ABTOp Nosb3yeTca CLyYaeM BbIPASHTb HCKpeHHio10 OnarojapHocts BH. VU. Jla-} 
BbiqoBy, B. MW. Ketiuc-Bopoxy, B. A. Marnuukomy u M. C. Monogenckomy 3a} 
oOcyxeHHe padorpl. 


Vxctutyt du3suku Seman Ilocrynuso 
um. O. 1O. Wnugra 2 XII 1958 


WMTHPOBAHHAA JIMTEPATYPA 


1B. Gutenberg, Bull. Seism. Soc. Am., 38, 121/(1948). -2.B. Guten bere 
Bull. Seism. Soc. Am., 43, 223 (1953); Bull. Geol. ‘Soc. Am., me 337 (1954); Geol. Soc. Am., 
Spec. Pap., 62, 19 (1955). OO, Je ew Il, Naval, Gl Geofis., 304. (1956)... .* M. Base 
Trans. Am. Geophys. Union, 38, N 4 (SB). CUBE e "MarHuuKu it, Bronn.| 
MONWTI, org. reon., 38, Ne 4, 15 (1958). & C. Zener, Elasticity and Anelasticity of Me- 
tals, Chicago, 1OAS eke wien ci sie Pinys. Rev., 71, 533 (1947); 72, 41 (1947). 

B. U. JLapbtyos, M3a. AH CCCP, cep. reodpus., Ns 12 (1956). iB. lok Kap kos, 
ee AH CCCP, cep. reodus., Ne 4 (1958). 


174 


Hokasago Akayemun nayx CCCP 
1959. Tom 125, Ne 4 


PEOPH3BHKA 


C. B. MUIEHAH-CEBEPHH 


O CBJIMDKEHHW A3SPO3OJIBHbIX YUACTHLL B 3BYKOBOM NOJIE 
Now JEACTBHEM THAPOAHVHAMVMYECKHX CHI OCEEHA 


(ITpedcmasaeno axademuxom A. A. Jlopodnuysineim 27 X 1958) 


: IIpu ucceqopaHwu MexaHu3Ma akycTHyeckoli KoarysAlMn asposoueli ruy- 
POAMHaMMueCKHe CHJIbI OODYHO paccMaTpHBaloTCA Kak OHA M3 TVlaBHBIX TIpH- 
“UHH COJIM2KEHHA A9PO3OJIbHBIX YaCTHI] B 3BYKOBOM ode. Opbexr rusporuna- 
MHYECKHX CHJI 3aBMCHT OT CKOpocTH oOOTeKaHuA V yacTH BoskyuHOl cpejoii. 
Ecm cCKopocTb cpejbl MeHseTca mo 3akony U = Uysinwt (w = 2zxf, f —ua- 
-CTOTa 3BYKa), TO CKOPOCTb YCTAHOBMBINerOCa JBYXKCHHA OTCbHOM YaCTHILbI 
papHa v = U,nsin(wt—¢), a cKopocTb o6Tekanua V = U —v 6yger 


V = Uymcos (wt — ¢), (1) 

ae ey i (opig athe = yutdala he 
: (1--0%)"" (1--.07)"* 9 4 
BpeMa pesiakcaiun; R— payuyc uacTHub (6 — msIOTHOCTb BellecTBa uacTHIbI, 
4 — KoS@uUMeHT BASKOCTH Cpesbl). 

Tuapoqunamuyeckne Cuibl Obl UccIeqoBaHbl Kupxrodom (1), Kenurom (?), 
Beepkuecom (°) quia yculoBHit oOTeKaHHaA jByx ccepHyecKHxX YacTHI, HeaJb- 
HOH »KuAKOCTHIO. Ecun dy = 7/2 (puc. 1), TO Ha Kay 3 [ByX OMMHAKOBbIX 
yaCTH, JelicTByeT cula npuTaxenun F ~ pR®V?/r4,, re p—mOTHOCTH cpesbl. 
Bonpoc o HeoOxoAuMocTH yueTa BUIMAHHA THApOAMHAMHYECKUX CHI Ha Mporecc 
AakYCTHYeCKOH KOarysaun Opi noctaBsieH Anwpaye (*). B mpaktuyecku uHTe- 
pecHbIX CNyyaaX KOHIeHTpaluA aspo3souielH OplBaeT OTHOCHTEJIbHO MaJOl, a 


CJICMOBATeJIbHO, CpeHee PacCTOHHHe Mey YaCTHIaAMH [4° OoubuIMM. Tak Kak 


paccMaTplBaeMble CHJIbl ObICTpO yObiBaloT Cc paccTOHHHeM (Kak | /riz), TO Jeli- 
CTBHeM 93THX CHJI He ylaeTCH yOBMeTBOPHTeJIbHO OOBACHHTb TIpomecc akycTH- 
yecKoH KoaryJIAllMM a9po3ouet (°) H, B YACTHOCTH, ECTECTBEHHbIX TYMAHOB (°), 
quia KoToppix R~3—15 pw. Onako Bompoc oO pom ry posuHamMyeckoro 
B3aMMOJ.eCHCTBUA B 3TOM Tipollecce HeJIb3s C4YHMTaTb JO KOHWa BbICHEHHbIM TIO 
ceqyiouluM cooOpaxeHuaM. B ynomMsAnyTbIx paOoTaxX YUHTHIBaJIMCb JIMLIb 
VHePMMOHHbIe CHJIbI B WeasIbHOH 2KUKOCTH, a MEXKy TEM, B CJlydae MadbIX 
A9PO3O0JIbHbIX YaCTHIL COOTBeTCTBYyIOUlMe YMCA PeltHovbica HeBeJIHKH (Re ~ 
~ |— 10). Tlostomy kpomMe HHEPUMOHHbIX CH, JEHCTBYIONMMX Ha 3JIeMeHT Cpe- 
Jbl, Halo YUHTbIBaTb HM CHJIbl BA3KOCTH. 

Cubl BASKOCTH, HapsAy c CHlaMH HHEPIWWH, MOXKHO yuecTh Ha OCHOBe ruJ- 
pOuHamuyeckoro ypaBHeHHsA OceeHa. Ilpu 2BuxKeHuM OTAembHOH csbepHyueckon 
YaCTHILbI B HeNOJBH2KHOM BA3KOH %HAKOCTH B CJlyyae OCeeHOBCKOTO pexKHMa 
OOTeKaHHA Ha JasieKHX pacCTOAHHAX / OT IleHTpa Wapa TeyeHuA BiepewM Wapa 
Hu B yY3KOM OOacTH Nosaqu Wapa No CBOeMy XapakTepy OyAyT palua/bHb H 
HallpaBsleHbl TaK 2Ke, KaK JBH2KeHHe Wapa (CM. (*), erp. 250). IIpu stom Besu- 
YHHa CKOPOCTH JBHXKeEHHA cpefbI MosaqM Wapa yOblBaeT Kak l/r, a Bepeau Wapa 
Kak 1/r*. B cayuae ABYX CPaBHHTeJIbHO OJIH3KO PaCNO/O7KeHHBIX YaCTHI Kark- 
ad U3 HUX OyfeT BO3MYULaTb Mose OOTeKaHMA Apyrou. Ecam MHMA WeHTpoB 
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rhe Mm ='sing = ERICOS == 


copnaaeT C HallpaBJIeHHeM OGTeKalollero NOTOKa BO3Ayxa (HIM MaslO OTXOAUT 

OT 9TOrO HallpaBJeHHA), TO B pesyJIbTaTe B3aHMOJeHCTBUA ABYX YaACTHI JOJI2KHO | 

YMeHbUUAaTLCA CONPOTHBeHHe JIA KaxKOH U3 HUX; BCMeACTBHE Ke pasIHuAA — 

B BeJIMYMHE CKOPOCTH JIBHXKCHUA Cpebl BUepequ Hu NO3saqH Kako YacTHIUbI 
YMeHbUICHHe COMPOTHBIeHHA OyeT MeHee 3HAUHTEJIbHbIM — 

2 AIA “TOOBHOH» YaCTHUbI, YEM JIA «XBOCTOBOM». ITa pa3- 
Hula B YMeHbIIeEHHH CONPOTHBJICHHA IKBUBAIeHTHA JeHcT- 
BHIO HeKOTOPOH CHIBI MpHTAKeHHA Mey paccmMaTpu- 
BaeMbIMHM YacTHlaMu. Bnepsppre rHqpoqHHaMuyeckue CHIBI 
Takoro THMa paccMotpem Oceex (°,%). 


yroJI Mex]Y HallpaBJlicHHeM o6Tekatolllero NoTOKa WH JIMHMe IWeHTpoB 


a Puc. 1. Cxema pacnosiowKeHHa B3aHMOeHCTBYIOUNINX yacTHY. 12 — 
yaCcTHI; fig — pacCTOAHHe MexKAy WeHTpaMu UacTHIL 


Tak Kak rujpoqMHamuyecKoe ypaBHeHve OceeHa JIMHeHHO, TO Tp pac- 
CMOTPeCHHH B3aHMO/elCTBUA YACTHIL MOXKHO HCXOMTb M3 IipeAMOOKeHHA O 
CynepnosHunHH mouse OOTeKaHHA UYaCTHIL WM OLeHHTb TIpHOIMWKeHHO BeTHUMHY 
CHJIbI COMPOTHBJICHHA, jelicTBy1omleH Ha KaxkKAy1O M3 uacTHI, 10 dopmyue 


D} = 6ryR; (V; — ip) S (Rez), 


roe V; — U —v;— HeBo3MylleHHan CKOpOCTb OOTeKaHHA, Ug — BOSMYLIeHHe 
cKopocTnw o6TekaHusa i-H YaCTHIbI, BLIGHCJIeHHOe TO MOJO oOTeKaHHa R-i ua- 
CTHIbI B TOUKe pacnovOKeHHA WeHTpa i-H yacTulbl (i = 1, 2; R= 2, 1). B 
anHoli paOoTe nompaBornblli MHOAKUTeIb S IpHHWMaeTcaA paBHbIM eMHuLe. Ec- 
JM «POJIOBHOM) ABJIAeTCH YaCTHIa Cc HHAeKcom 1, TO B TepBoM TpHOsMKeHuA 
mpu Ry = R,=R, Vg =O ue = R/fy2<1 WA Uy MW Ug MO*KHO TPHHATD BBI- 
paxkeHua 


3 2 
uy = > eV Ug = Re Vo. (2) 


B cayyae s<_1 BesmMuMHa Uy MpeHeOpexHMO MaJla MO CpaBHeHHIO C Uy 
WH MOXHO TMOJOXKNTS Uz = 0; MpH STOM Mbl IIPHXOAMM K. CXeMe OJHOCTOPOH- 
Hero THAposMHaMHYecKOrO BO3eEHCTBUA «FOJIOBHOL» YaCTHUbI Ha «XBOCTOBYI0», 
KOra pacueT OTHOCHTeJIbHOTO JBHXKCHUA YAaCTHIL B 3BYKOBOM Move 3HayMTeb- 
HO ylpomaetca. PasnocTb cu conpoTuBjienua A = D,— D, onpejensertca 
BOSMYICHHEM U,, BEIMYMHa KOTOPOrO yOblBaeT C pacCTOAHHeM OOpaTHO Mpo- 
TOpIMOHAaIbHO TOJIbKO TepBOM CTeNeHH fy3, a He YeTBEPTOH, KaK BeMUMHA 
CHI pH NoTeHiWasbHOM oOTeKaHHH. TlostoMy MO%xKHO O*KHLaTb, YTO WH BUIMA- 
HMe B3aMMOJeHCTBUA YACTHIL Ha UX OTHOCHTebHOe JBWaKeHve OyqeT ropa3zo 
6oblIe pH OCeeHOBCKOM pexKHMe OOTeKaHHA, 4YeM IPH MOTeHIMaJIbHOM. 

IIpwBeqennple Bbllle opMyvIbl IpHMeHHMbI, CTporo TOBOpA, JIMIb pH 
CTalMOHapHOM OOTeKaHHM yacTHIL cpezoH. B 3BykOBOM TlOJle CKOpocTb O6TeKa- 
HUA YaCTHIL MeHAeTCA 10 BesMYMHe MW HallpaBsenvio. O_HaKo Mpn HeBbICOKOli 
yacTOTe 3ByKa JOMyCTHMO, NO-BUAMMOMY, TpejnosoxwKenue O KBasHCTal{Monap- 
HOCTH IPpOleccoB, MpoMcxXoAAuMx NpH oOTeKanuu yacTHIL paguyca ~ 1 — 102 
Bosyyxom (1°). Tak kKaK pH oOcCeeHOBCKOM pexuMe oOTeKaHuA cua 
COMPOTHBJIeHHA BCerfa OoubIile JI HeEpBOM YaCTHIbl, YeEM JVI BTOPOLi, TO B 
3BYKOBOM Tole COJMKeHHEe YaCTHIL JOJPKHO IIPpOMCXOQMTb Kak IIpH OHOM Ha- 
UpaBeHHu OOTeKaHMA, TaK M [Ip WSMeCHeHHM STOrO HallpaBseHHA Ha TIpOTHBO- 
MOJ1O%KHOe. OAHAaKO BayKHO YueCTb, YTO PassIMUMe B BeJMYHHeE CKOPOCTH cpesL 
BiepelM M Mo03saqu Wapa, a CwJeOBaTeJbHO, H pa3sIMuHe B BemMUHHeE cH COo- 
MPOTHBJICHHUA IA «POJOBHOK» HW «XBOCTOBOM» YaCTHIL, BICTyNaeT JMUIb Np 
RocraTouno OoubuMx Re; sto passmane criiaxkupaetcs mpn Re—0. Tlostromy 
MpeqnoOXUM, YTO B 3ByKOBOM Oe A-~O0 sub pu Tex 3HayeHuAX CKO- 
poctu oOrekanua (1), Mpa KoTopblx coorsetcTByiomue Re Gove HeKOTOporo 
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Rex; (Hanpumep, Rexp = 1). Tycrp t; W t2—MOMeHTHI BpeMeHH, B IIpoMe- 
*KYTKE MexKYy KoToppimn |V| > Vx». Boruncamm B emyuae Piz = 0 smementap- 
MOC CMCULCHHE Sjz OMHAKOBbIX YaCTHIL OTHOCHTeIbHO [pyr Apyra 3a TIpoMe- 
%KYTOK BpeMeHH (f,, ty). Benwunna sy. OyqeT xapakTepnsoBarD pe3yJIbTaT B3a- 


MMOJCHCTBHA YACTHIL 3a NOMyMepvok 3ByKOBEIX KoueOaHHit T/2. Bynem mpex- 
Mo/laraTb, YTO JO MOMeHTA Bpe- 


MeHH f; CKOpocTb oOTeKaHua 
Wa oOeuX yvacTut, MeHsAeTCH 10 
sakony (1), upu tj<t<t, 
cCKopocTb o6TeKaHua V, uactu- 
(bl C HHAeKkcom | (KoTOopas aB- 
NAeCTCH «POJOBHOM»)  Mpoxom- 
*KaeT MU3MeHATbCA 10 cbopmyuie 
(1), a cKopocTs o6reKanua BTO- 
OOH 4AaCTHIUbI BbipaxkaeTca B 
paye V,= [(U — vs) — 9/eeV)). 
YpaBHeHHA JBYXKeHHA UaACTHIL 


s dv, —_ dvz aa: 
AMeIOT BUY t > = Vans ay a, 


eJIMUHHY © CUHTaeM HeH3MeH- 
ioh 3a Bpema ~ 7/2. 
BpeyleM B paccCMOTpeHHe Be- 


MMYUHY Vy = Vy— Veg U nlepeli- Puc. 2. COumKeHMe Karienb pa3Horo pagquyca B: 

eM K Oe3pa3MepHbIM IlepeMeH- 3aBHCHMOCTH OT 3ByKoBOH YacToTH f =v - 102 ceK.-2 

qpbiM O=¢t/t WU Ey = Vyo/Uo;  MHTeHCMBHOcTH sByka (amnauTyABI cKopocTu U,). 

i Tpymna kpuppix J coorserctByetT v= 1; JJ —v=5; 

oryja Es ER EROE oe BOC hh Sy 00; I[V—v= 150. Kpuepie / paccuutTanpr 

12 a . =~ . 

HeH eek — upu U,=400 cm/cex; 2—npnu U,=700 cm/cex; 
—  deadaiat dé + bi 38 — pu Uy = 1000 em/cex 


Zo PVCS IPM SONS LD ue, 


—— 


= 1,5em cos (Q9—¢) c yue- 


dO 
JOBaHHe BbIPAKeHuA WIA & Np ycOBHH S,.(8,) =O nosBomseT nosmyuHTE 
2MEIILCHHE Syg 3a MpOMexyTOK BpeMeHH (f,, fy) B Bue 


7 


d ae) 
TOM HavasIbHOro yCJIOBMA &.(8;) = 0. Tak Kak a ie =, TO WHTerpH- 
0 


Si2 


— 1,5emn {[2mn cos Q8, — (n* — m?) sin Q0,] — 


Siam 
= [2mn sin Q6, + (n? — m?) cos Q6,] e—@:—) +- (sin 26, — < cos 020;)}, (3) 
ye Xo = U,/o. 


Ha puc. 2 MpHBeseHb! Pe3YJIbTATHI BLIYHCJICHHM Sy. MIA KalleleK BOI pas- 
1oro paguyca na ocnose (3). Beswunna ¢ NpHHUMasacb MOCTOAHHOM M paBHou 
[-10°2; sro o3HayaeT, UTO Kak [bili pas pacCMaTPHBaJIMCh KalleIbKU, YaJIeHHbIe 


[pyr oT Apyra Ha paccrosHue f12= 100 RX, paBHoe NPHMePHO fiz pH BCCOBOH KOH- 
[eHTpalluu KarlleseK | r/M®. CMelleHHA Siz OTHECeHDI K payMycy YacTul Bre Ans 
IOMYYCHHA CPaBHUMBIX MexKy COOOM BeEMYHH MPH PasHbIX SBYKOBbIX YaCTOTAX 
*= y- 102 rm (vy — Wemoe 4HCI0) 3HAYeHHA Si2/R YMHOXKEHbI Ha COOTBETCTBYIO- 
uve uncsa vy. OcoOeHHOCTbIO NpeACTaBJCHHbIX KPHBBIX ABIACTCH HasMGHe Ma- 
‘CHMYMA, a TaK?Ke CAKATHE KPHBbIX M0 OCH 3Ha¥eHH A M CBU MaKCHMyMa B CTO- 
OHY MeHbIUHX KR Upu yBeMHYeHHH YaCcTOTb! 3ByKa (ipu yBemmuenuu vy). IIpu 
laHHOLi HHTeHCHBHOCTH 3BykKa (Mp aHHo BetuunHe U,) BeIM4HHa MaKCHMyMa 
yacTeT C yBeHUeHHeM / JIMUIb MO HeKOTOpOrO Mpesea, a 3aTeM HadHHaeT yObl- 
ath. JIna JanHoro R cyllecTByeT ONTHMAaJIbHOe 3HaveHHe YaCTOTb! 3BYyKa, 
[DH KOTOPOM HMeeT Me€CTO MAKCHMAaJIbHad CKOPOCTh COMKEHHA ee 
KHe CHJbI a:pPeKTHBHbI WIA KalleleK B HHTepBaJle PasMepoOB 1,5—15 p. pu 
2—~ 5—15 w HanOomee OaronpHATHbI 3BYKOBbIC YaCTOTHI NOPAAKa HECKOMbKUX 

oT repul, a mpH R<5 p yacTOTH! B HECKOMbKO KHNOrepH. 
PaccuntaHHoe Bpema fi2 COMMKEHHA ABYX YacTHI, C paccTOANMA, PaBHOro 
peHeMy pacCcCTOHHMIO MexAy YacTHaMH, AO COMPHKOCHOBCHUA, a 
hati 


XaPaKTePHbIM BPe€MeHeEM T1pollecca KOaryJIAWHH, KOTOPOe MO2KHO epannsary 
C HaOsOLaeMbIM 9KCMeCPHMeHTAaJIbHO BpeMeHeM f/f) YyObIBaHHA CueTHOH KOHIeH-, 
TpallHH yacTu BABoe (°). HaGmogaemoe BpemMs f, JIA CCTECTBEHHBIX TYMAHOB I0~ 
pAAKa HECKOJIbKUX MHHYT (°), Ecum 2ke HCXOAMTb M3 IIpHBeeHHBIX Ha PHC. 2 3Ha- 
YeHHH S12¥/R, TO BpeMs f12 OKASbIBaeTCA MHOMO MeHbiule | CeK. B JOCTaTOUHO ne: | 
KOM HHTepBasle Pa3MepOB MPH KaxKOM H3 paCCMOTPeHHBIX 3HAYeCHHH YaCTOTHI * 

Takum o6pasom, ru posMHaMuyeckHe CHJIbI OceeHa ABIIAIOTCH, T0- puMMOMy, 
BaXKHbIM (aKTOPOM yKpyNHeHHA Kaleb payuycoM 1,5—15 p B 3BYKOBOM Nove: 
CPaBHHTebHO HEBBICOKOM UaCTOTbI, Hapsity C MpoueccoM OpTOKHHeTHYeCKO | 
Koarysauun. IIpuBeyqeHHbe BbIle OWeHKH CJleyeT paCCMaTpHBaTb KaK Ma- 
KCHM@JIbHbIe, KOTOpPble TpeOyloT aJbHelWero YyTOUHeHHA HW OOOCHOBaHHA., 
Heo6OxoyqumMo Oosee MeTaIbHO WCCJeAOBaTb YCJIOBAA KBa3HCTalMOHapHOCcTH| 
nmpoleccoB OOTeKaHHA YacTHL, B3aMMOelicTBHe YacTHW pH HeOO/IbIUIMX| 
CKOpocTAX OOTeKaHHA HM Ha MaJIbIX PaCCTOAHHAX, a TaK?Ke CpaBHHTb 93p-) 
(peKT THApOAMHamMyecKuX cH Cc 3ddeKTOM OPTOKHHETHYeCKOM KOaryJIALMH. | 
BepostHee Bcero xO Mponecca onpewesiseTcA COBMeCTHbIM JeHCTBHeM yIIOMs-} 
HYTbIX JBYX (akTOPOB. 

ABTOp BbIpaxkaeT ryOokylo OnarogzapHoctTb JI. M. Jlesuny 3a o6cy2kLeHHe} 
pe3yJIbTaTOB PpaOOTbI H COBETHI. 


| 
! 
} 
I 


VMucrutyT mpuksmaqHon reodu3vKu Tloctynua10 
Akajylemuu HayK CCCP 24 XI 1958 


LWMTHMPOBAHHAA JIMTEPATYPA 


1G. Kirehhofi, Mechanik, Leipzig, 1883, * W. Konig, Ann. Phys. uw. Cheng 
42, Ne 4,549 (1891). *% V. Bjerkness, Vorlesungen iiber hydrodynamische Fernkrafte, | 
Leipzig, 1900—1902. *E. N. da C. Andrade, Trans. Farad. Soc., a 1111 (1936). | 
OO); Iya evil Gly el, WPS Weigel, IB, Hiedeman, Koll. Zs. iT ae , 103 (1936). | 
6D. Sinclair, Handbook on Aerosols, Washington, 1950, 37 Hay G, © wie eres 
J\vvamuka BA3KOM HecxKuMaemol %uAKocTH, M., 1955. 8 C. W. Oseen, Ark. mat., astr 
och fysik, 7, Ne 33 (1912). °C. W. Os een, Hydrodynamik, - Leipzig, 19279) 
sae ated B. B. BhanumupceKkuih, M. J. Panauun, KOTO, 8, 614 
(1938). 


* Tak KaK 3HaYeHHA Sj. BLIUMCICHbI Ha OCHOBe MPHOMWKEHHBIX (POpMy.1, KOTOpHIe He Tip HMe- 
HMMBI Ha MaJIbIX PpaCCTOAHHAX, TO, CTPOro TOBOPA, MO STHM LaHHBIM MOXKHO 3aKJIOUNTb O COnH- 
2KCHHM KalleJIb C OOMbIIHX paccTOAHUM ry2~100 R go paccroxHult 53210 R, Ho He JO caMmoro | 
-COMPHKOCHOBCHHA Kallevb. 
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Jornaym Akagemun nayr CCCP 
1959. Tom 125, Ne 4 


_TEO®U3HKA 
A. H. ®EJIBSEHBAYM 


OBOBLEHHE KJIACCHYECKOM TEOPHW YCTAHOBHMBLLIUXCH 
MOPCKHWX TEYEHHHM HA CJIYYAH NMEPEMEHHOFO KOI®@®HIMEHTA 
BEPTHKAJIbHOrO OBMEHA 


(ITpedcmaeaeno axademuxom B. B. Ilyanetixunoim 13 XI 1958) 


Panee, B pa3BHTHe KJaccH¥eckol TeopHu OkMaHa, HaMM ObIIO NoyueHo 
TIPHHIUWMMalbHoe pelleHve 3aaun 06 OnpeseseHHH YCTaHOBHBIUMXcA TeYeHHH, 
OOYCJIOBJICHHBIX HepaBHOMepHbIM BeTPOM B 3AMKHYTOM MOpe C IIPOH3BOJIbHbIM 
peibedom Ha (1,”). O6o6muluM pa3sBHBaeMyio TeopHio Ha Cilyyal, Kora KOIp- 
<pullveHT BepTHKaIbHOrO OOMeHa MeHAeTCA B TOPH3OHTAJIbHbIX HallpaBJIeHHAX 
B 3aBHMCHMOCTH OT CKOpOCTM BeTpa, IIyOHHbI MOpA HW Mapametpa Kopnosnca *. 

OcuHosBuble cooTHomeHHA TeopHH (', 7) 3amniieM B Bue 


sx (fore bs) + ay (Foor By) — ae (Fs Br 3g) + ay (lear ae) = 


= — rote (fz) + = div (fey) (1) 
dé 4 ee 2 x 
DuiioweHit Guceear ee Taek Is Ox foay) 
= i Q au OY’, 2) 
yi = ane ( het Res - jets) gH (Fs Ox Is oy ’ ( 


' i (2 0& 
i Oe (Fal x +F,T ,) i es (Fs Ox - Fy ay)” 
wee Ne Pale a fy (Fagg + Faq) 4 


re BBeeHbI Cue TyroulHe o603HayeHHa: 


f,=1—2rchaHcosaH, f,=2rshaH sinaH, 


fs=1—sa7 (sh2aH + sin2QaH),  fa= say (sh 2aH — sin 2aH), 


i= a ’ ie= cee , fz = fils + fels: fs = Tels — file: 
30 la 3 4 
fy=2raH (chaH cos aH-+shaH sinaH), 
fio=2raH (chaHcos aH—sh aH sinaf), 


F, = fychqsiny + fio sh qos 4%, F, = f,shycos q— finch 7 sin 9, 
F,=r(sh@sinyn+shysin9), Fa= 1 —r(ch9cos y+ ch ycos 9), 


* Panee 9To Oplio ckedaHo 6e3 yyueTa cub Kopuosuca, T. €. TOKO ANA Cly4ad MeAKOTO 


mops (°). - 
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r= se 0 = aH (1+ “aii aoe ae 


. 
/ 


Bespasmepuple (pyHkuHn fy, ---, fio HW Fi, -+s F 4 3aBucaAT OT apryMeHTa 


B KoTopom Q—napametp Kopnosuca u Ay — kHHeMaTHyeckuit KosddpunnenT | 
BepTHKaJIbHOrO OOMeHa *. JI KOc- | 


Jp BeHHOrO OlpeesIeHuA NocvleqHero,. 


erases 
4 aia fae TMOCcTOAHHOH ruyOuHbl. B stom 


z 4 6 6 10 aH curyuae Tip BeTpe, HallpaBJIeHHOM 
B]OJIb ORHOM U3 KOOPAWHATHDIX 
Puc. 1 ocen (F,= FT, = 0), ma*pop- 
mya (30) u (91) pa6ots (7) MoxK- 
HO MOJIYYMTh CuJlejyroulee BbIpake- 
He JWI MOY CKOpOcTH ToBepXHOCTHOrO TeYueHvA 


ee SS of a 
Viadeiais ee a (5) 


rye . 
s = [(aH)? (ch 2aH — cos 2aH) +- 4aH (sh aH cos aH — chaH sin aH) — 
— 2aH (sh 2aH — sin 2aH) — 8ch aH cos aH + 2 (ch 2aH + cos 2aH) + 4] x 
x [(aH)?(ch 2aH +-cos 2aH)—aH (sin 2aH +-sh 2aH)+ 
+ 1/, (ch 2aH—cos2aH)}1. (6) 
TaHreHi{HabHoe HalipsxkeHue BeTpa JT CBA3aHO CO CKOpocTbIO BeTtpa W 


KBapaTHyHoh 3aBucumMocTbhio T = 7~W? (°). [loactaBaaa mocieqHee BbipaxKe- 
Hue B (5) WH yunTblBan (4), TowyuuM 


Ope (7) 


re k— OTHOWeHHe CKOPOCTH MOBepXHOCTHOTO TeyeHHA B 3aMKHYTOM mMope 
MOCTOAHHOW TyIyOMHbl K CKOPOCTH paBHOMepHOrO BeTpa, BbIZbIBAaIOIerO 9TO 
TeueHne **, 


[Ipaxruyecku Hac wHTepecyeT He KoaddulneHT OOMeHa A, a cBA38aHHaA Cc 
HuM BewmunHa aH. [loxctapiaa (7) B (4), nNomyunm 


ele the Tal 
H = — Ss 
‘ V 2 Vise o 
OTKy)a me 
ek H 
lo= V dy Vv’ (9) 
rye 
fo = BHY 8: (10) 


* Myukyun Fy,...,F4, Kpome Toro, sapucsat ot z/H. Ha mopepxuoctu mopa (z= (0) ata 
SaBMCHMOCTb OTMajaeT, M Mbt uMeem: F, , = fgchaH sinaH + fi)shaH cos aH, Fy (= 
= fy sh aH cos aH — fio ch aH sin aH, Foy=fe, Fy g=h- 


** B mpeeJbHbIX clyyaix ry6oKoro Mops (aH->0o) u MewKoro Mops (aH > 0) uz (7) 
MOXHO TMOJIYYHTb, COOTBETCTBEHHO, 


y 
r= 92p2 © 3 Ay= Ako Ware), 
780 


TaK Ke KaK JIA MeJIKOrO Mops (?,”), 
paccMOTpHM s3afayy 06 ompese- | 
J@HWH ycCTaHOBMBUeroca Teye- | 
HHA, BO3O0yKaeMoro paBHOMep- | 
HbIM BETPOM B 3aMKHYTOM wMope | 


Kosdduuventt f,,..., /4 H F,,..., Fy 3aBucaT oT BemuunHn @H uau oT 
CBASAHHOH C Heli BeJMUMAb! fo, BblUMCIAeMOl To cbopmy,iam (6) u (10). Dpacbuk 
3aBucuMocTH fy or aH mpuBegeH Ha pwc. 1. Ha puc. 2 npuBeyenbt HeKoTO- 
pble M3 rpavKoB saBucuMoctel dbyHkuHit fy,..., fio OT fo. Hua npaxruueckux 
BbIYMCICHHM COCTaBIAIOTCA MOMpOOHble TaOMMUbl WIM rpaduKu. Cuauaa B y3- 
JIOBBIX TOUKAX Ce€TOUHON OOacTH oOMpejemsoTca sHaveHua H/W, 3atem no 
qpopmyste (9) BbluncsoT 3HaveHHA fy *, Tocue vero 0 Ta6mMMaM usa rpa- 


Js 
120 


Puce, 2 


qukaM onpejlesstor Koaduuventel fy, .-., fio W Fy,..., Fy. Unrerpupya ypas- 
HeHne (1) NO MeTO,Y CeTOK «BPyYHylO) WIM Ha 3SuIeKTPOHHOM MaLiMHe, onpe- 
JlessioT sHayenua dyHKunH ¢, moce uero dopmysibt (2) u (3) WaroT OKOH- 
YaTeJIbHOe pelieHve 3ajlaun. 


Vuctutyt okeakonorun Tocrynu1o0 
AxkayemuuH HaykK CCCP 12 XI 1958 


LWMTHPOBAHHAS. JIUTEPATYPA 


1A. UW. Denbpsen6Gaym, JAH, 109, Ne 2 (1956). 7A. H. DenEZsenHOayno, 
Tp. Mucr. oxeaHonorua AH CCCP, 19 (1956). # A. H. Deapn3seuHOaym, Tp. Toc. 
okeaHorp. Mucr., 19 (1955). 4A. HW. Denb3eHOaym, JAH, 1138, No 1 (1957). 


* B cyuae MesKoro Mops KoapduyvenT k mocTosHen (He sapucutT oT H u W). V3 cpas- 
HCHHA BbIPAKeHHA JIA Ay c dopmy.ol (3) pa6orbt (7) BYAHO, 4YTO B Cayyae ryOoKoro Mopa 
9ToT KoapipuuMeHT Takxe MocTosHeH (He saBucuT oT H, W u Q). Oro yaeT HaM OcHOBeHHE 
CUMTaTh KOIPbUILHEHT MOCTOAHHBIM HB OOuleM Calyyae. IIpH MpakTHyecKHX BBIUNCJICHHAX MODK- 
HO IIpHHATb k paBHbIM cpeAHeMy CTaTHCTHYeCKOMY 3HaYeHHIO HAaOMOAaeMbIX B MOPe BETPOBbIX 
‘Kospduuuentos (0,015). 
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Jlokaagp Akayemun nayk CCCP 
1959. Tom 125, Ne 4 


PEObUSHKA 
M. A. XACKHH]L 


MPOMEP3AHHE FPYHTA [10 HW30JIAPOBAHHOHM ITOBEPXHOCTbIO) 


(IIpedcmasaeno axademuxom J]. H. Cedoeum 9 XII 1958) 


PaccmatpuBpaetca OOOOMleHHaA 3ajjaua O MpoMepsaHuH TpyHTa Mp HaMyuH 
H30JIAI[MOHHOTO CJIOA Ha ero ToBepxXHocTH. TakasA MOCTaHOBKa COOTBETCTByeT 


mpOMep3saHvlo TpyHTa HO; H30JIN Ue HOCTATOUHO IWHPOKOTO XOJIOWJIbHHKa.. | 


Yuet W30JIAMHOHHOrO CJIOA MpOW3SBOAMTCH Ha OCHOBe BBeJeHHOrO 3f[ecb HecTa-_ 
WHOHapHoro KosdpuiweHta Teronepeyaun. IIpy orcyTCTBHH wW30/INHH HM He- 
OrpaHHyeHHOH TemooTAayH CBOOOAHOM MOBepXHOCTH TpyHTa W3 JaHHOK mMoctTa- | 
HOBKHM BbITeKaeT OObIUHaN (PopMysIMpoBKa 3ayjauu Credana (1 1°). 

Tlocrpoenve o6ulero pelieHusa OCyIMLeCTBIAeTCA IPH MOMOULH MOJIHBIX CHCTeM | 


OPTOrOHaJIbHBIX (PYHKUMH, NOAOOHO culyyato C OObINHOH CopMyIMpoBKOH 3ayaun | 


Crecana (2°). J\ia BepxHeli OWeHKH rvlyOHHbI MpoMep3aHusA IIpHMeHsAeTCaA TrHno- 
Te3a craiuMoHapHocTu (1, , °). TlomyuenHad OWeHKa TOKa3bIBaeT, YTO V30JIAILHOH- 
HbIH COM pe3kKO 3aMejIneT Mpolecc MpoMep3aHHia rpyHTa. 

Ilyctb cdbyukunu 9; (y, t) (s = 0,1,2) ompegenmor pacnpeyenenun Temmepa- 
TYP B H30JIAI[HOHHOM CJI0e€ TOJIMJHHbI 6, B 3aMOPOXKEHHOM IpyHTe HM B TaJIOM 
rpyHTe; Tora, CuuTad BCe TPM Cpefbl OHOPOAHbIMH, HMeeM YpaBHeHHA TeMMJ0- 
MPOBOJIHOCTH 
4 09, 


Hea Os=%—0 s=0,1,2). (1) 


Siecb 6° — TemnepaTypa sJieqooOpas0BaHuA B TpYHTe; Ay = Gy, Ay UW A, — KOap- 
(pHIHEHTHI TeEMMepaTyPOMPOBOAHOCTH H3OJIAWMH, 3AMOPO2%KEeHHOPO PpyHta HM Tasloro: 


rpyuTa, IpHyeM Yo OllpefesneTcA B Nomoce—o<y<0, a d, un 9,—B UH- 


Teppamax O<y< y(t) wu q(t)<y<H,rye y = y(t) — rpanuna npomep3anna, 
Hl —rsayOuHa 3asleraHua TPpyHTOBbIX BO]. 
PyHKUuA Fo YHOBJIETBOPAeCT TpaHv4HbIM YCJIOBUAM 


9 
ha Ge = MH (9 — Ye) npu y= —d (3, = 8, — 6); 

a9 a9 (2) 
197 = MM By 9, = % mpu y= 0, 


rye 9, (¢)—TemmepaTypa OKpy2Kaloulero Bo3fyxa Haj{ cBOOOHOL MOBepXHOCTHIO; 
he — KOSPPULWeEHT TeMMOOTAaw STO MOBEPXHOCTH; Ay, Ay H Ay — KOS*pPPULHeHTHI 
TeMJIONPOBOAHOCTH H30JIAILMM, MepBOK (asbl U BTOpo chasbl. 

Had uckmoveHia :byHkuHH % (y, ¢) BOCTO/b3yeMca CHMMeTPHUHBIM pelueHuem. 
ypaBHeHHA TeMJIONPOBOAHOCTH [In STOH CyHKUNH 


2 


Via 


e—® dz, (3) 


0 


Hy, )=C,+C,0(——4.), O~)= 


rye C, u Cy—nocTosnubie unTerpupopanusa. IIpu momo cooTHoulennii (2) w 
782 s 


3) mlomyyaem yculopue 
hi Se = A(t — 9%.) npu y = 0; 
4 1 8 Va (4) 


“ / OYUN 
Ee ar ae geo (2) (2=3Va,i)> 


rye k;(t)— HectanMonapHblli KosdpdpuuneHT Tensonepeyauu. Hapspy c (4) umeem 
elle yCJIOBHA 


i(7, 1) == al Het ie 05> ve (1 t) = fe (4); (5) 
a9 a9 
| hy anit hg ae == oe pu U = a 1 (t); (6) 
H(y, 9 =¢i(y) mpn 0O<y < yp; 
| %2(y, 0) =g2(y) mpu Y<y<H (y=0). (7) 


Syecb (byHKUHH ¢$,(Y) H O.(y) OMpefetAloT HauabHOe pacmpeyemenue Temme- 
patyp B o6Oeux pasax; fe (¢) — Temnepatypa [pyHTOBbIX BO]; o — TemsioTa 
Tlepexojla €JMHHIUbI OObeEMa TepBoli (pasbl. 

_ OtMmerHM fpeyebHbie 3HaveHHaA HeCTallMOHapHOro Lees Te JIO- 
nepeyaun. M3 ppipaxenua (4) cuefyet, uto lim k;- t—Rptaaz,'+ bn, Tipu 
Qy,— co, rye k — cTalwMonapHoe 3HaueHue KoadpuLneHTa Acnitiene mer Hauee, 
erko BuyeTb, uTO k;(t) =a, mpu 6=0. Ilostomy npu a,-—> oo u 6=0 ycano- 
BHA (4) — (7) qatoT o6prmHy10 (bopMy mpoBKy 3ayjauu Crecana. 

Jia ynpoweHua rpaHnv4uHbIX yCJIOBMi TMOO%KUM 


—=, k; 
1, = my +A; h@)= es 


92Y, ) = Halt + aaa fal) (8) 


Tye Ha ocHopannn (4) — (6), (1) u (8) dyHKuHH Wy H Uy YAOBMeTBOPAIOT ypaB- 
HeHHAM VM TpaHHYHbIM yCJIOBMAM 


M8 a SID Lah — npn O<y <a) 
Me a, FH HQ) halt) pn ai) <y <H; (10) 
My Fe = Pelt) mpu y= 0; (jet je O08 (11) 

us (n, t) = us (H, t) = 0; 
ot = (SFA M)—e(Gt gayle) me y=a, (12) 


a TakOKe HauaJIbHbIM YCJIOBHAM, BbITeKaIOWIMM U3 (7). 

OGmee pemienne AA PyHKuNit uy, M U2 MpecTaBHM B BHe pasOXKeHHH B 
PAbI NO MOJHbIM CHCTEMaM OPTOFOHAJbHBIX (PYHKIMH, YOBJICTBOPAIOUIMX YCJ1O- 
BuxaM (11) u year yByM ycioBuam (12): 


nn (y, t) = 5 An(t) on sing, (y—y); Ualy, f) rad B, (t) sin ———— Ee vie 
n=1 (13) 
2 (u2 + 9?) —_ &@) 
(le been ten” rec ), 


q, (f) — KOpHu TPpaHclleHeHTHOrO ypaBHeHHA igq,.7=—4,/v (2(t—*/2) 5 
<q,n<mn, n=1,2,...). Hogcerapaaa pa3ioxkenns (13) B ypaBHeHHa ( | 
u (10) uM mponsBeqa COOTBETCTBYIOWIMe Pa3JIOXKeCHHA TO paCCMaTPHBaeMBIM OPTG 
TOHANbHBIM (yHKUMAM B nHTepBalax OCy<y uy CY <H, Tonywm TB 
Oe€CKOHEUHbIC CHCTEMbI OGObIKHOBEHHBIX J{MPpPepeHWMaIbHbIX ypaBHeHHH Wl) 
KoappulueHtoB A, (t) u Bp (t): 


An (t)= —(ag2 +) An + 2) G@inChh + Chin) Am + 
x e m=1 
cosg,,, sings, 7 : n’ 
(Ga sie ig ae) (1 
, nds we 2 : C2) B srpitnayt (i)| “3 
Bu (t) =~ Grae Ba — a4 | Coin Bn — age | 
+a ine: (15: 


2Crin = 


cos, + 4,0 | €08,—9,,) 1% ‘sig, + 9,,) 9 SiG, — 4G) 0 | 
( In a Im Gn cial Vm ) om = Gay (In er Gay : 


BO Uist ere AO ea ont A 
nm Gi eine In — 4m 


4 
=a (men), CH= 7 (n=1,2,...). 


Mille n 


K 9THM ypaBHeHWAM TIpcoedMHAeTCA COOTHOWeHHe Juin 7’ = dy/dl, KOTO 
poe coriacno (12) u (13) umeer Buy | 


, ts 1 Ne 
©) ma > rs y (23 GAnAn str a ft (t)) = 
Qa ae 1 (16} 
ba (Gage i nb + aq hel). "q 


Cuctrembl ypaBuenuii (14) — (16) MoxkHo peuluTb mpuOsmKeHHO Ip MOMOLLy 
MeTOMa PeYKUMH, HCHOJb3yA MpH STOM UMCJIeHHbIe TpHeMbl HHTerpHpoBaHAA 
OObIKHOBEHHBIX jucppepeHWaJbHBIX ypaBHeHHii. Orenka Taxoro nmpH6uImKeHHOrO 
PeleHHA BMOJIHe aHaJiorM4uHa Cylyyaio C OObUHOH (bopMyJMpoBKOH 3amaun 
Crecbana (1°). 

JA onpefeeHua BepxXHel OMeHKM PpaHMllbl MpoMepsaHuA FpyHTa BOCHO,Ib- 
3YeMCH TUMOTe3OM CTaMOHapHOCTH, CoracHO KOTOpOi OyflemM cunTaTb KO3>p- 
(PULMeHTHI TEMMepaTYPONpPOBOAHOCTH Ay, Q, HM Gz HeOrpaHvueHHbIMH, Mu, KpoMe 
Toro, NOslaraeM, UTO BTOpant casa JOBeeHa JO TeMMepaTypb! sIeqooOpa3zoBaHus, 
4TO, B CBOIO OFepe{b, COOTBETCTBYeT HavOovlee OarOMpHATHBIM YCIOBHAM WIA 
mpomepsanua. IIpa takoii moctanoske (bynKyun 9 (y, t) u %(y, t) onpe- 
JeCIHIOTCA BbIPAaxKeHHAME 


k(q4—y) 
D1 (y, asks pag a a D2 (Y, t)=0, (1G 
KOTOpbl€ BbITeKalOT H3 (8) Mp Uy = Ug=fe=—0 u k; =k u, cneqosatenbuo. 
ABJAIOTCA T€PBbIM TIpHO/M2KeHHeM TOUHOFO pellieHuA 3ayaun. 
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Tloqerapus Bpipaxenua (17) B coorHouienne (6) 


M povsBela wHTerpupo- 
} BaHwe TIpH 3, = const, nomryuum Mpocry1o dopmyuay 4 an 


Jid TpaHHbl NpoMep3anns 
| SS eee ENS Dale 

‘Srecb 4, (¢) Mpencrapnaer co6oii yPaBHeHMe TpaHHub! MpoMepsaHua rpyuTa B 
cilyuae CBOOOAHOH HeM30uIMpoBaHHoli NOBEPXHOCTH TPH % = oo (k = oo). IIpu 


‘MaJIbIX & (MaJIble 3HayeHa Rk) BbIpaxenve 
AJA MPWHWMaeT BUA 74 = 72k/2)y, 


KOTOPbIH NMOKa3bIBaeT, YTO Ip HamMunu : 
M3OJIAUMH POCT TpaHHbl mpomMepsanusn We 
CO BPeMeHEM IponcXOAUT COBepILIeHHO M10- Ob 
MHOMY, YM IIPH OTCYTCTBUM M30JIAUMM. 8 g4 

Ha puc. 1 npegcrapmena 3apucumoctb Sf . 
7/N,, OT & U3 rpabuka u dopmy.ni 4 


(18) cielyer, uro Hammune v30mmMOH- REG ae TT Sar ae a) 
-HOrO CJIOH MIpHBOAUT K pe3KOMy 3ame]- -—- 

JICHHIO Ipollecca IpoMep3saHHvA rpyHta, Puc. | 

‘WM, TaKHM oOpa30M, KayecTBeHHasd 130- 

‘AWMA CONalaeT CBOHCTBOM 3aliMparoulero COA Is Tpowecca mpomepsanna 
rpyuta. B camom jlese, MycTb WMeeM H30JIALMOHHDI cow TomMMHE! 6 = 1 M 
‘W3 CTe€KIAHHOM BaTbl (A, = 0,03 KKaJl/M-uac-rpaq). Jina 3amopoxeHHoro 
pyHTa mpyMeM A,=2 kkas/M-uyac-rpaq 4 s = 24000 xkan/m?. Tlonoxum, 
|Manee, 3, = — 30°; rorga ¢ = 200 72, u E+ 0,015 y,. Orcioga cnenyer, uTo 
pu 4 = 2 m (¢ = 800 yac.) 6yqem umeTb 7 = 0,03 M, a upu yo =—4M (t= 


= 3200 uac.) umeem 4 = 0,12 m. 


OnecckHH TexHomormueckHii MHCTHTYT Tloctynuso 
NHUeEBOH HM XOJOXHIbHOM MpOMbIluIeHHOCTH 18 II 1958 
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B. T. BOPHCOB, B. M. POJIMKOB u IT. B. WKEPBEAWHCKHM 


BJIMSAHHE NMOCJIEXCTBUH SA30BOr0 MIPEBPALJEHWA 
HA JUP®Y3HIO 


(I1pedcmaeaeno axademu kom I. B. Kypdtmoevm 23 VII 1958) 


V3yyennio BIHAHHA MOBepXHocTe pa3fesa BHYTPH 3epeH MeTaJJIa Ha CKO- 
pocTb Audby3uu B MocueqHee BpeMA MOCBALeHO HecKOIbKO pador ((',”) H Ap.). 
B sTux padotax Clea BbIBOJ 06 ycKopeHHH Ludpy3uu B Culyyae, Kora 3epHa 
NOMMKPHCTaa paspoONeHbI MpeAWecTBYIOWLHM (a3oBbIM MpeBpallleHHemM. 

Hacrosmlan pa6ota moctaBjieHa C Weblo Ooulee WeTaIbHOrO HCC/eOBaHHA 
3Toro ABIeHHA. B KauecTBe OObeKTA HCCIELOBaHUA Obl BbIOPAaH CMvlaB *Keseso0 — 
HUKelb. CoctaB cnviaBa: Ni 27,9%; C 0,02%; Si 0,62%; Mn caenp; S 0,01%; 
P cnegpt; Al 0,02%; Cu caemp; Fe — ocrabnoe. Bri6op ciiaBa onpeyeisJica 
TeM, 4TO IIpH KOMHaTHOM TemMnepaType OH MOKeT HaXOAMTLCA HOO B ayCTeHHT- 
HOM, JJM6O B MapTeHCHTHOM CTPyKTYPHOM cocTOAHHH. OcyllecTBJIAA MapTeH- 
CHTHOe MpeBpallleHHe, MOXKHO CO3aTb B AYCTCHHTHOM 3epHe Take HapylleHHaA, 
KOTOpblIe COXpaHAIOTCA Moce OOpaTHOrO MapTeHCHTHOFO TipeBpallleHHaA, HCue- 
3a, OUCBUHO, JIMUIb C TeYeHHeM BpeMeHH. TakHM O6pa3oM, B BbIOpaHHOM ciiaBe — 
HMMeeTCA BO3MOXKHOCThb H3yuaTb JuUPy3nio B ayCTeHHTe C Pa3IHUHbIM UHCJIOM 
BHYTPH3epeHHbIX MOBepXHOCTeH pa3jlewa. 

Mccs1eqoBaHle NpoBoHs0cb aAOCOpOLMOHHbIM MeTOOM, TeopeTHYeCKHe OCHOBHI 
KOTOpOrO H37102%KeHbI B padoTe (*). Luddy H up yioulHM 9JIeMeHTOM Obl palMoak- 
THBHbIM H30TON 2%*ee3sa Fe>® 

Jia onmpelereHua KosppHUMeHTOB OObeMHOH HW NOrpaHHyHon Auddy3unu no 
S9TOMY MeTOAy HeoOxXOJMMO UMeTb KHHeETHYeCKYIO KPHBy!O — 3aBHCHMOCTb UH- 
TerpaJIbHOH PafWOaKTHBHOCTH OOpa3slla OT BpeMeHH HddPpy3HOHHOrO OTKHLa. 
Wis sto Wenn Oblia M3roTOBIeHa yCTaHOBKa, MO3BOAIOWaA HelpepbIBHO 
B TeyeHHe Audpy3HOHHorO OTKUTa H3MePpATb HM ABTOMATHYECKN 3allHCbIBaTb 
aKTHBHOCTb oOOpas3iia (*). BapHaHT oOpa6oTKu KHHeTHYeCKOM KDPHBOI, HCMOMb- 
30BaHHbIii B HacTOsuel paOoTe, onNcaH pauHee (*) 

Tlopsqok mpoBeseHHsA ONBbITOB COCTOA B CyueLyIOUleM: COpasiibl uccselye- 
MOrO CIlJlaBa OTKHTaCcb B TeyeHHe 3 uac. Mpu 1200° c memb1o Hx romoreHu3a- 
UHH. SaTeM HeMocpeACTBeEHHO Nocse OTKHTa OHA CepHA OOPasloB Norpyxaacb 
B XUAKHM a30T WIA MOYYeCHHA B HAX MApPTeHCHTHOHK CTPYKTYPHI, Apyras octa- 
Bajlacb ayCTeHHTHOH. Tloce Tako MpesBapuTebHOH OOpaboTKu Ha OOpasiipl 
oOenx cepHit HaHocHIca co Fe°? MeTrofoM HallblieHua B Bakyyme (*), u 06- 
pa3slbl MOABeprauch Auppy3SHOHHOMY OTKHTy BHHTepBase Temnepatyp 700— 
1200°. Ha puc. | mpegcTraBmenbl HCXOLHBIe KMHETHUeCKHe KPUBHIe, MOMYUeHHEIE 
AIA [ByX OOpasiloB C pa3HbIM HCXOJHBIM cocTOAHHeM: J — MapTeHCUTHBIM u 
2 — ayCTeHUTHBIM (Temnepatypa onpita 1000°). M3 pucyHKa BuyHO, YTO pano- 
aKTHBHOCTb OOpa3iia, MOABeprHyTOrO MapTeHCHTHOMY MpeBpallleHu1o, yObIBaeT 
SHAYMTEIbHO MevleHHee, eM OOpasila, HMeBLUETO B HCXOJHOM COCTOAHHH aycrTe- 
HUTHY!0 CTpykTypy. Tako XapakTep KHHeTH¥eCKHe KPHBbIe MMEIOT JIA BCeX 
Temnepatyp B uHTeppane 1200—800°. Oguako ana 700° axTuBHocTs o6pa3iia 
C MapTeHCHTHOM (ZO OTKHTa) CTPpyKTypOti VObIBaeT ObICTpee, YeEM AKTHBHOCTb 
ayCTeHHTHOrO OOpa3ila. 
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TemnepatypHaa 3aBHcHMOCcTblapameTpos O6beMHOli (D) u rpaHn4yHoti (aD,/D) 
ipysun, BBIVHCJICHHbIX NO KHHETHYeCCKUM KPHBBIM, IipelcTaBleHa Ha puc. 2. 
AaIbHEMIMEM PaCCMaTPHBaeTca JIHUIb Ludpy3ua B OObeme 3epeH. Canwikom 
AJIBIC PA3MEPbl HCKAKCHHIX OONACTeH AVIA OOPa3lOB C MapTeCHCHTHBIM MpeBpa- 
€HHeM MPpHBOAAT K TOMY, 4TO PpOHT Auddpy3nu He UMeeT-KJIMHbEB BAOMb rpa- 
All CYOCTpyKTYypbl H Cpely BHYTpu 3epHa CuleLyer CUNTATh OLHOPOLHON. 

Ha OcHOBaHHM MOJYYeHHBIX JaHHbIX MOXKHO 3aKJIOUNTb, YTO B IWLMpOKOM 
MilepaTypHOM HHTepBaJie€ HMeeT MECTO pa3zlHuve B CKOpOCTAX uddpy3un x%*e- 
334 B OOpasllax ClWaBa %Kee30 — HUKeIb C pa3sMUHO MpelBapHTeibHol 
ypadorKon. 


0 / 2 3 4 a Oa Ne 8 vac 
vi— 
ac. 1. Kunermyeckuve kKpuBple 2a Temnepatypp 1000°C. /— mccne maptencutHoro mpe- 


Bpamlenua, 2— 6e3 MapTeHCHTHOTO npeBparlenua 
. 
: 

IIpu Bbicokou Temnepatype 3HaveHHA KOaPpullMeHTOB Audpy3sun Avia OOpas- 
XB OOeHX CepHii NpakTHYeCKH coBMayaioT. C NMOHM2xKeHHeM TemMepaTypbl NO 
)O° ckopocTb Audpy3uu xKee3a B CIvaBe, HCIbITaBIUeM NpeBpauleHHe, MeHbILe, 
M B ClvlaBe 6e3 npeppameHHxA. Hakouen, npu 700° kapTuHa cTaHOBHTcA 06- 
iTHOH, T. €. CKOpOcTb Juddpy3uu B cape Cc MpeBpallleHueM Oombie, YeM B 
(laBe Oe3 NpeBpallenus. 

IlpH o6bacHeHuH TOpMoxKeHHA ANdpy3uu B COpasllax C CHIbHO pa3lpob- 
-HHOIt CTpyKTypo mpu Temnepatypax 1100—800° 6binu paccmoTpeHbI HeKOTO- 
Ie BEPOATHHIe MPHYHHb! Toro ABeHHA. IIpH MpAMOM MapTeHCHTHOM T1peBpa- 
Bo BHYTPH MapTeHCHTHbIX KPHCTaJWIOB, a TakK2xKe B ayCTeHHTHOM MaTpHlle 
IZHUKAIOT HallpAXKCHHA, KOTOPble HE CHHMAIOTCA MNOHOCTbIO NpH COpaTHOM 
/eBPallleHHH H KpaTKOBPeMCHHOM HarpesBe. 

OyHako HasMuve G6OJbIUOrO KOJIMYECTBA HalIPAKeHHBIX GOJIOKOB, pacnoso- 
sHHbIX XAOTHYUHO, IPHBOLUT K TOMY, UTO IPH ycpeAHeEHHH KOHUeHTpallun Dudb- 
‘HIMpytOuldx aTOMOB TIO BCemy CeueHHIO COpaslia B ypaBHeHHN Auddy3uu (°) 
CHbl, YYHTbIBAIONIHe BJINAHHe HallpAxXeHHH, B3aMMHO yHuuTOxaroTcA. Ilo- 
MY, CCIM Ha OOpa3zell B WeIOM He JCHCTBYIOT BHELIHHe CHJIbI, CpeqHAA 0 ero 
1eHH1O KOHIeHTpalluA yOBMeTBOpAeT OObIYHOMY ypaBHeHHio uddysnn. Cre- 
3aTe@JIbHO,B YCJIOBHAX 9KCIePHMeHTa STOBJIUAHHE He JOI2KHO OOHAPyKUBATLCA. 
CielyeT OTMe€THTb Tak2Ke, YTO BPeMA pewlaKcallWH YyIIpyrux HallpaxeHui 
WOKE He JOIXKHO ObITh Goble BpeMeHH Auddy3uu yepes Hero. B Hawux we 
sITax B TeyeHHe Auddpy3svoHHoroO oTKHTa CPpouT Aud@dysuu Mepemensancs Ha 
2CTOAHUA, B HECKOJIbKO pa3 MpeBbllalouine pasMep O0Ka WIA TeX TemMepa- 
), IPM KOTOpbIX Ha6sOZaocb TOpMoxeHHe. IIpeqmonoxeHue 0 TOpMOssieM 
4AHMM MIPMMeceli, CKOHLeHTPHPOBaHHbIX Ha rpaHulax ONOKoB, culeqyeT cun- 
‘b TakKe HeyJOBJIeETBOPUTeIbHbIM. Ecuiu Jlaxke B MeTasJIe HMeeTCA MOBepx- 
“THOAKTHBHas MpMMech, TOPMO3ALad AUpdPysuto Ha rpanullax pasflema, 3ame]- 
{Me He MpOABHNOCb Obl BCeACTBHe MalOH CyYMMapHOU NMonLaqW nmonepeyHoro 
CHUA rpaHHl pasqela m0 cpaBHeHuio C OOMleH MOUalbio pokta udpdy- 
1. Mo>kHo 6bL10 Ob TpeANOMO*KUTb, TO B Pe3ybTaTe MpsAmMoro Hu OCOpaTHoro 
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MapTeHCHTHOrO mpeBpallleHHA aTOMbl OOpasoBaBlerocd (BTOpHuHOrO) aycr 
Huta HaxOMATCA B CMelMpuyecKOM 9HePreTHyeCKOM COCTOAHHH, OTJIHYHOM O 
UCXOJHOrO cocTOAHuA. OHaKO WIA MpMHATHA STO TOUKH SpeHHA CeMyac H 
YMeeTCA JOCTaTOUHBIX OOOCHOBaHuM. TakuM oOpa30M, MepeunCJIeHHbIe BbIIL 
IpHYHHBI HeOcTaTOUHl Ast OObACHEHUA ScppeKTa TOpMoxeHuA. HanOonee Bepc 
ATHBIM, KaK HaM Ka2KeTCA, AB 

(200 1100 1000 900 800 700 JIACTCA TIpeANOOKeHHE O TON 

DK metooal z uTO TOPMO2KeHHe MpoucxosH 

Ha rpaHullax pasqela, pac 
MOJIOXKeHHHIX TOMepeK (por 

Ta Muddy3suu. Koneuno, mp 
mpeppalleHuu Hapsly c none 
peyHBIMM PpaHHllaMH BOSHMKéE 

OT HW MpOMOJbHLIe, IPMBOAALM 

K ycKopeHrto Mpolecca. Beez 

CTBHe STOTO KOHECUHBIN pesyvJIE 

TaT GyeT 3aBHCeTb OT COOTHG 

I€HHA YCKOPAIOLerO H TOPMG 

saiero cbaxTopos. TIpu Baca 

KUxX Temlepatypax (1100- 

2 800°) mudpysvonHpi por 
Ss 6yAyuH WIOCKHM H3-3a MaJIbli 
pa3MepOB GJIOKOB, a TaK2Ke Md 

kas JOrTO yIrvia pas0pHeHTHpoB 
MexK]Y HAMM, Tp cBoeM Mp 
JBHXKeEHUH TepecekaeT Oou! 
bschan7, 8 g 10 oe KOIMYeCTBO TMonepeyH 
Weis rpaHHl, pa3qea, Tak Kak IJ 


Puc. 2. TemnepatypHas 3aBHcHMocTb KoappulneH- una AudpysuM B STOM Gaye 
TOB AMipysuu. a —G6esnpespamenus, 6 —nocne SHAYHTCIbHO MNPeBbINaeT Pas 
npespamenust Mepbl O610KoB. IlosTomy 


6OJOUHOM MOJIMKpucTaie, 
KOHeYHOM cueTe, HaOslioaeTCH 3aMeIeHHe 0 OTHOUWIeHHIO K KDpHCcTad, 
Jy, B KOTOpoM O0KuH oTcyTcTByroT. I]pH 6omee HM3KHX TeMMepaTypa 
(700°) pour aucpysuu pacnpoctpansetca Ha HeOoubulyio rmyOuny, mepect 
Kai H€3HauHTeIbHOe YMCIO MOMepeyHbIX TpaHUll H HECKOJIbKO YCKOPAACh & 


eeees| ee | 
> / B 4) 4 5 


si hath pre de wi tease 
S=F G 


Puc. 3. 3aBucHMOCTb BeIMUHHbI TOpMOxKeHUsA @o/~1 OT OTHOCH- 


TeMbHOH MoABMxKHCcTA S Ha rpaHHue pasgena. [—O0—1, 
II —@=5, [1] —@= 410, IV —0 = co 


CueT NpOfONbHbIX. KOHeUHBIM pe3yJIbTaTOM 30eCb ABIAeTCH ycKOpeHue ude 
3Hu. TeopeTuyeckoe paccMOoTpeHue MpHHUMNvabHOl BO3MOxKHOCTH TOPMO 

HM Mpouecca Mp Nepexoyle aTOMOB yepe3 rpaHuly pasyena noKasano, 44 
B culyuae Luddy3u4H MO MexaHU3My JMCOMMpPOBaHHbIX aTOMOB Taka BO3MOz 
HOCTb CyecTByer. | 
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B ocHoBy PaccMOTpeHHA Obla MOO*Reva CeMyiowlad MOJeb: rpanuua npey- 
CTaBJAeT COOOM MOHOATOMHEIH CIO; B MOCKOCTH, JexKallel mepex rpanuueli, 
| KOHICHTpallua DuppyHAUpyroujux aTOMOB Goble, YeM B MylocKocTH, sexKallelt 
‘qo Apyryto cTopony oT rpaHulbl, re OHA NpemnoaraeTca MOcTOAHHON. 
Ha puc. 3 mpegcrapnenbt rpauKu dynHKuuli o/,, rae ©y— H3MeHeHMe BO 
-Bpemenu KOHUeHTPalun Lud pyHAMpYy!OWUX ATOMOB B MJIOCKOCTH, pacmosoxKeH- 
‘HOW Mepey rpaHullen; ©; — TO 2%*e AIA ciyyad, kKorfa rpanHulla oTcyTcrByer. 
‘Srecb 0 = 1/t,, rae + M t7— CpeqHNe BpeMeHa «OcesNOli» 2KH3HH aTOMA B MOJ0- 
KCHHH PaBHOBECHA COOTBETCTBEHHO Ai OObeMa MH rpaHuitpl 3epHa. [Lin ofHO- 
“poquoit cpembl tT = 711 H 6 = 1. 
| Ilo ocu a6cynce ormoxena BenuunHa S =+ = (rae k/K = 1/4), mponopyno- 
‘HasibHaa Bpemenn. V3 rpaduKa BuqHO, UTO yxKe MpH HeOOMbLIMX 3HAaueHHAX 
u/7 = 5 yHKuNs ¢/o, COXpaHsAer B TeYCHHe HayasbHOrO sTana lipowecca 3Ha- 
/WeHHe, 3aMeTHO MeHbllee |, 4TO CBHJeTebCTBYeT O TOPMO3HAILEM BIIMAHHH rpa- 
-HUUbI pasqevia, pacnomoxeHHoH nepex dpontom Auddysuu. Topmoxenne Ho- 
CHT AMHaMMYecKHH Xapaktep. IIpu npHOnMKeHHM K PaBHOBeCHIO OHO YMeHb- 
“WlaeTcs WB JaJIbHeWeM 3aMeHseTcaA ycKopeHuem. Jlua atomos, quddbysH_Uupyt- 
 ULMX MO MOSHILMAM BHEApeHUsA, MOBepXHOCTh pasleda ABAAeTCA, TAKUM OOpa3soM, 
4aCTHUHO H30uNpylouleH OOo0UKOH. JlaBad NOMOXKUTebHBI OTBeET Ha BOMpOC 
0 BO3MOXKHOCTH TOPMOKeHHA Mpouecca Auy3uu Ha rpanullax pasfena, TaKoe 
| PaCCMOTPeHHe ONMCHIBaeT ABJICHHE JIMUIb KaveCTBeHHO, 

. Pacxoxwk Jenne pe3ybTaTOB JaHHOH paboTn c (1,2) o6baAcHAeTCH, BeEpOATHO, 
TEM, YTO B 9THX PaOoTAaX HCNOJIb30BAaJIMCb MeTOAbI ONpeMeeHHA KOSPPHIHEHTOB 
|“ Audy3uu, He yunTbIBalollMe BIMAHNA PpaHHl 3epeH. 

| ABTOpbI BbIpaxKaioT OslarofapHocTb akawemuxy I. B. Kyparomosy, no upez- 
) JIOWKeHHIO KOTOPOrO NocTaBseHa HacTosulad padota. 
) 


LlentpaibHplt Hay 4HO-HccaeqoBaTebcK HH Tlocrynusio 
HHCTHTyYT wepHOH MeTayprun 18 VII 1958 


UWHTHPOBAHHAA JIMTEPATYPA 
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Jloxnagn Akagemun nayr CCCP 
1959. Tom 125, N 4 


TEXHHYECKAS bH3HK: 


5. M. CTPYHHH 


K CTATHCTHYECKON TEOPHH PACTADKEHHA METAJIJIOB 


(I1pedcmaeaeno axademuxom I]. A. Pe6undepom 29 XII 1958) 


SKCHepHMeHTaIbHO ycTaHOBeHO (*~*), YTO B MaKPOOJHOPOAHO HallpsAxKeH: 
HOM OObeMe NOMHKpHCTaa AesopMallMn MW HallpxAxKeHUA paciipeseeHbl KpanHe 
HepaBHOMepHO IO MpH4HHaM, CBASAHHbIM C COCTaBOM H CTpOeHHeM MaTepHasla 
Ha jebopmMupopaHve HekoToporo (HKCHpoBaHHoro OObeMa peaJIbHOTO MOVIH! 
KpHCTasJIMueCKOrO MaTepHasla BJIMAIOT MHOTOYHCJIeCHHbIe (akTOPbl, KaK He3ai 
BUCHMbIe, TaK H HaXOJAllMecd B CaMbIX pa3HOOOpasHbIx cBa3Ax. IlosTomy 
eCTeCTBEHHO IIpeACTaBHTb XapaKTepHCTHKYy MoBeeHHA STOTO OObeMa B BH] 
coyuahuHouk Beanuununi (4,°). B mpolecce qepopmalun pacnpesene 
He 3TOH ciyyaHHOH BesIMYMHbI OyeT MeHATHCA, HU, CJIeEAOBAaTeJIbHO, HaHOoules 
WeecooOpa3sHoli MaTeMaTHYecKOH CXeMOH [WIA aHamu3a JePpOpMHPOBaHHA peaslb> 
HbIX MaTepHaJIOB Ip JIOObIX yCJIOBHAX HarpyXKeHuA ABIAeTCH cay 4a hi+ 
Hon Tpanec¢c,| 

1. Ilyctb o6pa3el noyBepruyT JelicTBuIO pacTarMBaloulero ycuina. Pasyes 
JIMM BeCb HalipsraeMblii OObeM Ha MakpOOObeMbI (OObeMbI TuMa 2), BeIHUHH 
KOTOpbIX OrpaHHueHa CHHU3Y TpeOOBaHHeM, YTOOb! KOMMOHEHTHI TeH30p 
Halpsa2KeHu B HUX HMeIH BU 3, = S, re S — cpefhee ucTHHHOe HanpsaxKe- 
Hve, 0, = 0, 53 = 0, T. e. 4TOObI MakpOHAaMpAxKeHHOe COCTOAHHe B O6bemas 
Q 6110 WHHeHHEIM. OyeBHAHO,YTO BeMYHHa OObeMa 2 WIA peabHOTO NOMUKpH 
CTaJIJIM4eCKOrO MaTepHasa BeIHKa 110 CpaBHeHHIO C pasMepaMH OTJeIbHOrO 3ep- 
Ha. ByjleM cunTaTb, 4TO MoBeseHHe MaTepHasla B xoje JeopMallHy B pa3svIH4- 
HbIX OObeMaXx {2 OHHAKOBO; 9TO He 3HAUNT, OHAKO, YTO B HEKOTOPOM e AH HH 4 
HOM UHcCMbITaHHH MaTepHal OyeT NpOABIATb CeOA OAHOPOAHKIM B MacuITabe 
o6bemos QQ. 

Pa3jeHM 06beM {2 Ha S1eEMeCHTHI ©, BEMYMHA KOTOPbIX OrpaHwyeHa CB e p- 
X y TpeOoBaHHeM CyieCTBOBaHHA BHYTPH ® OMHOPOAHOrTO HalpsxA»*KeHHO!LO Co- 
CTOAHHA, T. €. OTCYTCTBHA rpaWeHTOB HallpxA*KeHuA, B TeyeHMe BCero Mmpoilecca 
AepopMupOBaHHA JO paspyllleHua. 

PaccMorpuM mpouecc JecsbopMalluH c Hayana HarpyxeHusa. Ilo mepe pocra 
pacTArHBalollero YCHIHA padoTa BHeIIHUX CHI B OGBeMe Q nepexo,HT B NOTeH- 
WHaJIbHy!O0 YIpPyry!0 9HeEpruHioO HCKaKeHHH KPHCTAaJIMYeCKOH pellleTKH B O6b- 
eMaxX ®, KOTOpble BMECTe C yxKe HMECIOINMMHCA OCTATOUHBIMH HCKaKeHHAMH OOpa- 
3YIOT NOle BHYTPeCHHUX CHI, OOecHeuMBaIoOlMxX paBHOBecue. B cuy HeOHO- 
POMHOCTH COCTaBa HM CTPOeCHHA peaIbHOrO MaTepHalla B pa3JIMYHbIX MHKpoO- 
oObeMax ©, a TaK2xKe OOMbUWIOTO UNCIa APyrux sakTOPOB, BAMAIOULUX Ha MOBe- 
eHve oObeMa © B xOjle AecsopMallHu, BeIMYHHA YebHO yupyro norenun- 
aJIbHOH SHEPrHu, KOTOPOH OGNaqaeT CPUKCHPOBAHHbI, OObEM W B COCTOAHHH 
PaBHOBeCHA C BHELIHHMM CHAM, OyJeT ClyyalHOH BeIHUNHOM, KOTOPyiO MbI 
oOo3HauHM &.(w); HHeKC ¢ 3\ecb H HHKe Oyler MOKasbIBaTh, IPH KaKOM 3Haue- 
HMM CpefHeH OTHOCHTeIbHOH espopmMaiunH © OObema YQ uMeeT MecTO aHHOe 
paciipefeneHue yipyrok norenwHaibHol 9Heprun. IlocKombKy BeHUHHAa MUK- 
PpOOObeMOB © Ha HECKOJbKO MOPAKOB MeHbIUe BEMUMHI MakKpooOBema QQ, 
IPpHMeM JonyileHHe, YTO &.() pacnpefenena HempepbIBHO B OObeme Q; jony- 
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CTHM Tak?Ke, 4TO (PyHKUMA PacnpezeteHuA paccmaTpuBaemoili CJIyYaHHOH Bem 
JIMMMHbI HM€eT MWIOTHOCTh, KOTOPyi0 MbI O6O3HAYHM U,(X). 

IIpouece Aepopmuposanua OyAeT NOMHOCTHIO OMpeseen, ecm OyzeT Haii- 
AeHO | CeMeHCTBO (PyHKUHH u.(x) MOTHOCTeli pacmpeyenenna BePOATHOCTeH yII- 
PyrOH MOTeHIMAaIbHOK 9HEPrHn AIA MHTepecytoulero Hac MpoMexyTKa 3Ha4ueHuii 
MapaMerpa © (paccMoTpenue mpoBosutca mpu cbuKcupoBaHHbIx yCJIOBHAX Ha- 
rpyxeunsa). Halirn o6ujue coorHomenuas, onpewearoulne u.(x) H ee H3MeHEeHHe, 
NOKa He yylaerca, NOSTOMY MbI 3ajlauMcsa BuoM dyHkuuH u.(x). Muorouuc- 
JICHHBI€ SKCMECPHMCHTAaJIbHbIe KPUBbIe YaCTOT JesopMalMi Mo ceyenuio pacTa- 
ruBaemMoro oOpasua (1,°), TBepqocru mo Buxkxepcy(*), mukporBepgoctu (8,°) 
ONM3KH K KPHBOLi MWIOTHOCTH BeposTHOCTeli HOpMabHOrO pacnpejeeHug; 
9TO CJIY2KHT KOCBCHHbIM OCHOBaHHeM JIA MpecTaBseHHA &(w) B Bue HOPMasb- 
HO paciipefeseHHOH culyuanHol BenMuHHbI. Takum o6pa30M, MaTemaTuyeckoii 
MOJejIbIO MeopMupytoulerocs MaTepHana Oy eT ceMelicTBO HOPMaJIbHbIX pac- 
MpeeleHHH, COOTBeTCTBYIOILee HeEKOTOPOMY OMIpeeeHHOMy MpOMExXyTKY 
3HaueHHH Mapametpa e. 

2. Kak TOJbKO B HEKOTOPOH Jone a1eMeHTOB @ O6bema Q BenMUHHAa yupy- 
TOK MOTCHUMAIbHOH SHEP MpeBbiICHT 3HayeHHe, HeEOOxOAMMOe WIA Toro, 
4TOObI MPOH3OMe aKT WwiacTHYecKOH AePopmalun, B OObeMe © nponsolinyT 
MepBble HeoOpaTumbie H3MeHeHHA. Bonpoc o ToM, Oyler IM AKT MulacTHuecKOl 
ZepopMalnu B OObeMe © SIEMEHTAPHBIM WIM OH ABJIAeTCH Pe3yJIbTATOM COBO- 
KYMHOCTH SJIEMCHTAPHbIX AKTOB, PelllaeTCA WIA KOHKpeTHOrO MaTepHasa, HCXO- 
JA W3 COOTHOWeCHHA Me*KLY pasMepaMH yuaCTBYIOWero B 3JICEMCHTAPHOM aKTe 
aTOMHOrO komiiiekca (1°) H O6bema w. YeuoBHe WIA Toro, 4TOObI MpoHsoien 
AKT MMJlacTH¥ecKOH jeopMalluu, HMeeT BUI 


\ ue (x) dx = ch, (1) 
V 


nN 


Syecb V, = V, (©) — BemuunHa ynpyrol NOTeHIMabHOH SHEprHv, JOCTHKeHHE 
KOTOpOH HeOOxOAHMO, 4TOObI B 3eMeHTe W Hallpsraemoro oObemMa Mponsouia 
lvlacTuyeckaa JecdbopmMauua. OuepugHo, uTo 3Hauenne V, (e) ompeyessnet cTaOwb- 
HOCTb YMPyrHX WCKayKeHHH MpH (CHKCHPOBaHHbIX yCJIOBHAX JebOpMHpoBaHuA, 
OHO 3aBHCHT OT COCTaBa HM CTpOeHHA MaTepHaia, a Takxke OT XapakTepa Ha- 
Tpy2keHun; cl — KOHCTaHTA€. 

UYactb 9HeprHuu, BbIJeIMBINelicA BCIeACTBHe pa3spxayKH YIpyrMx WcKaxKennit 
B pe3yJIbTaTe IJlacTH¥ecKOH edopMalwu, WeT Ha yipouHeHHe, T. e. Ha 
cooduleHve O6beMaM @ Goslee BbicoKoro 3HayeHHs V,(e), OCTa/IbHan 4aCTb 
TlepexOJUT B TeIVJIO. 

Ecau u(x) — ulOTHOCTh BeposTHOcTeli HOpMasbHOrO paciipeseseHus, (1) 
ua PUKCHpOBaHHOTO 3HayeHHA © 3alIMeTCH B Bue 


co 


aS \ exp |- os dx = ci. (2) 


Tl 


3yecb Vep = Vep (©) — cpeaHee 3HaueHne, a 5” = 9" (s)— AMclepcva yipyrou 
MOTeHUMasIbHOH SHeprHv B CObeme 22, 9Ta BeJMYMHA MeTpH3yeT HepaBHOMep- 
HOCTb paclipeeIeHuA yIpyroH MOTeHIMaIbHOW SHeprHu. 


apes cp 


V3 (2) nocme npeoOpasopanua f = —— NlOAy4HM JA (pHKcupoBaHHoro 
3HaueHHA © 
Va-Vep 
( i 1 
4 é nae ieee, ey 
vie \ exp ice =) di=c, me t= >—c. (3) 
0 
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Viz (3) cneqyet, ro Ha BCeM T1poMexKyTKe 3HayeHHii ©, Te MpoucxoyH 
lilacTuueckan jledbopmallna MU elicTByeT ycJIOBHe NpOXO*KMeHuA akTa MWAacT 
yeckol jecbopmaiuu (2), HMeeT MeCTO PaBeHCTBO 


Vine) een | | 


3) Che 


KoucrTauta Cy, OmpemedaeT cTeleHb OJHOPOMHOCTH MulacTHyecKOrO TeYeHHss 
OUeBUHO, Y4TO 4eM OOJbIlle ee BeJIMYHHAa, TEM OMHOpOstHee TeyeT METAL, 
CpeqHaad yipyrad 9Heprua B eMHMe OObema {2 cBa3aHa CO CpeHHM HCTHE 
HbIM HallpaxKeHHeM W3BeCTHOH opMy.10u 


Vep (8) = [S (2)]?/2E. a 
M3 (4) u (5) cmenyer 
S(e) = V 2E [Vu (®) — ens (8)]. (é 
SaBucuMocTb (6) ABJIMeTCH OCHOBHOM [WIA OpeReIeHuA COMPOTHBJeHHA Medor 
MHPOBaHHl0o. 
M3 (4) u (5) Takxe culeqyer: 
S ) 
Vue) = EXE + cas (6); f 
Ss | 
je cups OF ( 


PapeuctBo (7) npegzctapiaer coOoH KpHBY!O yIIpOuHeHHA, a PaBeHCTBO { 
noKa3biBaeT, KaK MeHAeTCA AMCNepcHA yipyroH MOTeHIHaIbHOH JHEPrHH B 3 
BUCHMOCTH OT cTelleHH JlecbopMallnH. KavecTBeHHO aHaJIOrHuHO MpOucxonE 
W3MeHeHHe CTeMeHH HeEOLHOpOAHOCTH AePopMupoBaHHOrO HU HaNpAxKeHHOTO © 
cTOAHHH. PaBeuctBa (6) — (8) noKa3blBaloT, YTO PaBHOBecHe Mpu PUKCHpOBa 
HbIX YCJIOBHAX HarpyXKeHHA CKabIBAaeTCA B Pe3yJIbTAaTe B3aHMOJelcTBHA Mp 
WecCOB JOKaIbHOrO yMpOuHeHHA MIM pasynpouHeHuA (A43MeHeHHe V,(s)) 
W3MeHeCHHA CTEMeCHH HEOMHOPOAHOCTH yIpyro MOTeHWMaIbHOH SHeprHH B Ob} 
eme {2 (H3MeHeHHe o(c)). 

V3 (6) BugHO, 4TO yBeMYeHHe COMPOTHBJIeEHHA LespopMHpoBaHHh, T. e. a 
imuenne Bee sE cnocoOHocTH O6bemMa 22, MOX%KHO MOMYYUTH HE TOMbKO 3a cus 
ypennuenna V,,(<) (nerHpoBaHie, MapTeHCUTHOe MpeBpalllenue, CTapeHve Hi T. 1, 
HO H 3a C¥UeT YMCHbINeHHA o(¢), T. €. 3a CUeT Ooslee paBHOMepHOrO pacnpejeseHH 
Harpy3KH Mo 9leMeHTaM © OObeMa 2. 

OrtMeTuM, 4TO COMNpoTHBJeHHe JecpopMHpOBaHUlO eCTb pesybTaT MelicTBH 
BHYTPeHHHX CHI, OOpasOBaHHbIX BCileACTBHe yMpy ru x HCKaxKenul 
Tlnactuueckad JepopMalluA ABJIAeTCA, C OMHOH CTOPOHBI, YCOBHEM WIA peadt) 
3allHH ympouHeHHA (NOBBILIeHHA Vn), T. €. CPeMCTBOM JIA OO6pasoBaHHA Ui C7 
OuIM3allHH MCKaxKeHHH, 3ak/OUaIOWMX OO/bUyIO BeMMYHHY yupyrof mote 
UHaJIbHOH 9Heprul pu *HKCMPOBaHHbIX yCJIOBHAX HarpyxXKenusA,c Apyroi a 
POHbI, YCJIOBHeM JIA peaH3allMH TOMOreHH3allHH HallpsAxKeHHOTO COCTOAHH 
(yMeHbIIeHHe 5), KOTOpad MposBAeTCA B Cpe3aHHH NHKOB M YMeHbINeHHy rp! 
JMeHTOB Halips2xKeHHH B WedopMupyrouleMcs OObeMe. 

3. B xoe macTuyeckoro TeYeHHA HACTYNUT TaKOM MOMeHT, KOrJla B HeKory 
pbIX auleMeHTax © oObema © cmocoOHocTb K MacTH4ecKolt Netbopmaluu Gyz\ 
ucueplaHa HW BeIHYMHAa YIpyrou MoTeHUMaIbHOH 9HEPrHu cTaHeT NocTaTouHnG 
A TOPO, YTOOLI MpoOH3Olle aKT paspbIBa M@XKAYAaTOMHBIX CBA3eH UH paspym 
HUA OObeMa ©. STO 3navenne SHeEpruu OyeM Ha3bIBaTb NOTeHWMaIbHO 3He) 
rue paspyuieHia u oOo3HayaTb Vp. CrarucTu4ecKul KpuTepuii Hayana pasp 
WeHHA OObema Q G6yeT HMeTb BUI | 


lee) 
\ tie (XV dx Ch, c,, — KOHCTaHTA. ( 
Vp 


“I 
co 
Nw 


Ecum u. (x) — M0THOCTh HOpMasbHOrO pacnpexeseHus, U3 (9) mocae mpe- 
OOpasoBaHMi, aNasOrMUHEIx CJeaHHbIM BbIe MpH BBIBOTE (4), tlosyaHM 


[Vp — Vep (€)]/s (&) = Cp, —Cp — KoncTanta. (10) 
Tlogcrasum B (10) Vey (e) v3 (4), nomyuuM 
(Vp — Vu (8)]/¢ (8) = Cup. CLE) 


B papenctse (11) nomoxXeHO Cop = Cp — Co. Benmunia KOHCTaHTBI Cup Olpe- 
AeNAeCT CKJIOHHOCTb K pa3PYINeHHIO SJIeEMeHTOB  TvlacTH4eckH jecbopmupytw- 
meroca oObema Q; ueM MeHbIIe ee 3HayeHHe, TeM Gouee paBHOMepHO 10 
oObeMy Ivlacru4ueckan epopMalHaA 3akaHuUBaeTCA pa3spylieHHeM. 

__ Papencrsa (10) u (11) 6yzyr onpegxenatb mpotecc paspylieHHs 91eMeHTOB @ 
06bema £2 B TpoMexyTKe 3HaueHHH MapaMerpa «, B KOTOPOM JleHcTByeT ycJIo- 
Bue (9). Hamie pacemorpenue 3akaH4nBaeTCaA B MOMEHT pa3pYIleHHA (buKcupo- 
BaHHOH JOM 91eMeHTOB @ OObema 2, T. e€. MBI He OyeM NOKa paccmMaTpHBaTb 
-KHHETHKY Mpollecca pa3pyleHHA BO BCeM HallpxraeMoM oObeme. 

| iia uncto xpynkoro pa3pylieHuaA HeoOxomuMO, uTOOE He MpoH30NWIO HH 


OAHOTO akTa IWlacTH¥ecKOH JesopMalluH; JOCTaTOUHbIM YcCJIOBHeM JIA STOO 
6yeT, OveBHAHO, 


VaS>Vp WIM Cop <0. (12) 


CraTucTHyueckoe ycloBie AIA UMCTO XpyMKOrO pa3pylleHuA, HMerollee BH, 
aHaslorMuHbli (10), Ho BbINNMCaHHoe B HallpAxKeHHAX, Oblwio Nomyyeno C. JI. Boa- 
KOBBbIM (11). 

IIpeqnaraemad MaTeMaTH4¥ecKad MOjleb MO3BONMeET aHAaIH3HpOBaTb MoBese- 
Hie (ONpesesATb BEpOATHOCT TeX HIM HHbIX COCTOAHHM B (UKCHpOBaHHON Jose 
9JIEMeEHTOB © OObema ©2) peaJIbHbIX MaTepHaJIOB pH JOOBIX ycJOBMAX Harpy- 
XKeHHA, KOFa MaKPOHAlpAKeHHOe COCTOAHHE OCTAaeTCA JIMHEMHBbIM. 


Tloctynuso 
20 XII 1958 
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Jloxaxanp Akagemuu nayr CCCP 
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TEXHHYECKAA PH3HKA 


B. Tl. WECTOMAJIOB u Bb. B. KOHAPATbEB 


NMIPOCTPAHCTBEHHbIM PE3OHAHC B CIMPAJIbBHOM BOJIHOBOZE, 
NOMEUIEHHOM B MATHHTOAMSJIEKTPHYUECK YO CPEJY 


(ITpedcmaeaeno axademuxom M,. A. Jleonmoeuaem 5 I 1959) 


YcOBuA HyJIeBoro M N-roO MpOcTpaHCTBeHHOrO pesOHaHca JIA CIMpa/bHOrGl 
BOJIHOBOJa, HaxOJAlleroca B CBOOOJHOM TpocTpaHcTBe, HMeIOT BU 


ie nme ee he), (1) 


rae hy = W/V — BOMHOBOe YNCIO; ®—kKpyroBaad uactota, d— war ciMpavn;) 
UV — (Pa30BaH CKOPOCTb BOJIHbI B CIMpaJH. 
Buipaxkenun (1) MoryT ObiTb 3anucaHbl B HHOH dope: 


dee ad Sie Neh, Dey (2) 


re hg— AJIHHa BOJIHbI B CIIMpaJIbHOM BOJIHOBOJe. 
Ha BbIcoKHX uacToTax ycyloBua (1), (2) BbIpaxkatoTca HeMocpescTBeHHo 
yepe3 OCHOBHOM TapaMeTp cnupasv — yroul HaMoTKH 8: 


d< },sin9; == nh, sin 4, (3) 


rye Ay — QJIMHa BOJIHbI B CBOOOXHOM TIpocTpaHcTse. 


na HaxoxeHuA ycOBHH MpocTpaHCTBeHHOTO pe30HaHca B CIMpa/ibHOM 
BOJIHOBOJe, MOMeULCHHOM B MArHHTOAMIIeKTpHyecKylO cpefy, HeoOxoZuMo Mo- 
JIYYHTb JWMCMepCHOHHOe ypaBHeHHe AIA BOJIH B TaKOH 3aMeNATOWLeH CHCTeMe. | 
IIpu 9TOM culeqyeT pasiMuaTb ABA BOSMOXKHBIX CIyYad PacNoso*KeHHA MarHHTO- 
JM2J1eEKTpHYeCKON Cpesbl M0 OTHOMWeHHIO K cnupaH: 1) MexKy CIMpasbIo HM KOaK-; 
CHaJIbHbIM CH MarHHTOJM9/ICKTPHKOM CyllecTByeT 3a30p; 2) cnMpasb H MarHHTO- | 
MSJIEKTpHK HemocpeCTBeHHO compyuKkacalorTca. 
B epsom culyyae WIA Chupa (paluyc a, wHpHHa seHTH! 2/, yrom HamoTKuG, | 
war d), HaxO{ALelicd BHYTPpH MarHHTOAMaIeKTpHYecKoro KaHalla pamuyca b} 
(0>a) (MarHuToquseKTpHK B pajHa/lbHOM HallpaBsleHHu Mpoctupaetca Gesrpa-. 
HMYHO) C AMS/eKTpHYecKOH MpOHHMaeMocTbIO ¢ HM MarHuTHOL » (BHe MarHuTo-. 
Aua1eKTpuka ¢ = 1, + = 1) AucNepcHoHHOe ypaBHeHHe MOXHO MOyYTb, BOC- 
MOJIb3OBaBIUMCb yCPpeQHeHHbIMK rpaHHuHbIMM ycuoBHusAaMH (?, *) Ha cNupanH AA 
COCTABIAIOMUX BEKTpHY4ecKOrO Noa (cnyyalt 2l<d) u ycOBMAMM HempepbiB- | 
HOCTH TaHPeHIMaJIbHbIX COCTABJIAIOUAX MArHHTHBIX MOeH BAOMb HallpaBsleHus | 
cnupaiu. Ha rpanulle MarHHTosManeKTpHyeckon cpegbl (r = 6) BEINOMHSIOTCA | 
YCIOBHA HeMpepbIBHOCTH TaHreHIMaJIbHbIX COCTABJIAIOWIMX 3ICKTPOMAarHUTHOTO | 
MOA. | 
Hcnomp3ya 3TH rpaHuyHbie ycOBHA, MOMyYMM cemyroulee WucnepcHoHHOe 
ypaBHeHue: | 
r n2 A, ix . | 
2 PAP + ERO EB 
9 tg?@ = ——_______*_______# (4) 
ae Ss a : 
In) Kn) — In) — Ge 
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AW == I n4+4 (y) Kray (y) sh Les (y) Ta (y); 
A. =(1—8)Kn(2)Kn(2);_ Ae = 1a (2) Kn (2) —€l a (2) Ka (2); 


| } ‘ae (5) 
A, = (G- —1) Kn 2) Ka (2); Ay= an (2) Kn (2) — In (2) Kn (2); 


A ln (=n (Uh, (N= a y= 1,0; 2= 1,0. 


OrtMetuM, boxe (4) sanucaHo B Npexnomox*KeHMH, YTO palMaJbHOe BOJIHOBOe 
4uuCIO ‘Y= hy, — Rk? B cBo6o,Hom mpoctpauctBe u T, = h2—ken. B  cpese 
MpHONM3UTebHO OfMHaKoBb! (7,5). TIph e=uy=1 (4) nepexoguT B aucnep- 


N=2 
Soe cagsin ed 
LP B 
a 7 
Sl a tt co ee — Se ees |S 
0 G05 G10 ONS 020 O25 x 


CHOHHOe ypaBHeHve Ja CBOOOAHO MeHTOWHOM cHupamM c¢ y3KHMM jeHTaMH 
M WHpoKuMH ulemsamu (1) (21 <d). B cnyyae Bpicoxux yactoT (4) IpHHuMaeT BUY 


2 1 —1/p —2 (2—y) Sl 

Yo ae WOE HGS O eo eg 

Seti P jen «ao oe eee Re 6 

k ea Te & » (6) 
{--e¢ Y ka 


Ha puc. | npwBeyenbi AuCHepcMOHHble KpHBbIe, MOCTpOeHHbie corsacHo (4) 
TPH pasviMuHbIx 3HayenHvax (1—e=1; 2—e=2; 3—e=9; 4—e= 25; 
me Ol un w= 1 (a’= 0,7 cu; b= 0,8-cm; 2i/d= 0, 1cig0 = 10)? Ys 
rpapuKOB BHIHO, YTO TIpH HaMYHU 3a30pa MexKLY CMMpasbIo HW AH9JIeEKTPHKOM 
BJIMAHMe ero Ha 3aMefvieHue By = U,/e He3HauYHTeJIbHO. 

Bo BropoM cuJlyyae, Kora cliMpasib HW MaFHHTOAMSJeKTPUK HelOcpeCTBeHHO 
colpHkacaiotca (a= 6), rpaHuuHble ycnoBua Ha cMpasM mpHoOpetaioT He- 
CKOJIbKO MHOH Bux, yem B (1,°,%). YcnoBHA IA COCTABJIAIOULMX SJIeKTpHye- 
2KOrO MOJIA BLOb CHMpaM B-STOM Culyyae 3allHCbIBAaIOTCA Cie YIOWHM OOpas0M 


E; = de {is ip 


il mae 
z, grads div jf, (7) 


“qe mleppbit yen B mpaBoH yacTu (7) 3aBHCHT OT YCpeMHEHHBIX TOKOB, TeKy- 
ILHX BJOJb OCH CHMpaM, BTOPOl — OT yCPpeAHEHHBIX 3apxAOB, PacnosNOHKeHHbIX 
4a ciiMpaim wu mpHaeraioueh K Hel cpese. Tok 3apaoB j OTMMYeH OT js H 
reueT He cTporo BOmb OcH HuTH cnMpamu. Ecam npednonoxuTb, uTO Bce 
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TOKH TeKYT TOJbKO BOJb $ OCH CHMpasu, TO 43 (7) HOMyuaeTCA yCMOBHe pa6orb: 
(°) (cm. KpuByto 6 Ha puc. 2 aaa e= 10, p= 1). Bonee oOmee rpaHHuHoE 
ycnopve ja E, momyyaetca 3 (7), ecm yuecTb, 4TO js-13: ) 


j eta ah | Hex — Ay, + os grad; (Ex. — Ex) ’ (3) 

po k 4 ey : 
Ryd = well ee Os Pore he et at 9° 

Se eA In sin = 3 ie a ae Of = ieahie me (9! 


> 


C — CKOpOCTb CBeTa B BakyyMe; + —eJIMHMUHBI BeKTOp, MepmeHAMKYyJIApHBIF 
K Ss. Tpanwynoe yculoBe (8) aBineTcH OO0OWeHHeM u3BeCTHOrO TpaHHYHorc 
ycnopua (1), KoTOpoe Oplvio MosmyYeHO AVIA ClMpaJH, HaxOAllelicA B CBOOOAHON 
IIpOcTpaHcTBe. 


OS G20 Q2 # 


Puce, 2 


Tlosmaa cucTreMa rpaHHuHbIX YCJIOBHH 3afauH B UWMJIMHApwueCKOH cucTeM} 
KOOPAMHAaT MMeeT CJleqyIoulMH BU (pu fr = a) 


Eas tg 0 aL oe = Ey {Hrs a Anz = (Ange ez Angi) tg i) a 


+ (4 + tnt) (Enr2— Enn)} (1 
(Hnze = A nz) tg 0 a ites =e tne A) Ee sete ae — Engi- | 


Tloncrapiaa B (10) BbIpaxkeHHA QId KOMNOHeEHT MosleH BHYTpH cnupa 
(uHgekc | B (10)) H BHe cnupanH (uHyeKc 2 B (10)), Nomyuum qucnepcMoHH 
ypaBHeHve It BOJIH B pacCCMaTpHBaeMOH cucTemMe 


ql n® / A @ ae n7 A | 

PENCE —=') RPP is et ely age | | 

oe Gite aan’ (1-55) In W) Kn O Fa |i-4U-a5 ) tg0 

fe A, eoyamo mew Be | 
=a (7 nO) = ba A 


re OOosHayeHHA Te Ke, KaK H B (5), ecm Z=Y= 1,2: 

Ypapueune (11) noayueno B npegqnonomenun, uto Ty, vy, (4,5). Hs (1 
BHHO, YTO TlaBHbIM WICHOM, YU4MTbIBAIOWMM BJIMAHMe © MY Ha jucrepcHo 
HbI€ CBOMCTBA CHCTeMbI, ABJIAeTCA BbIpaxeHue A,/A,,; OCTaJIbHBIe 4IeHBI, c 
jepxkalllve &€ WY, ABJIAIOTCA MOMpaBKaMu Ooslee BbICOKHX HOpsAAKoB. [pu &,=0 
n=O ypapnenve (11) npuHumaer usBecTHbli Bug (4, >, 7). | 
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IIpw Oobiimx uactorax, Korja 7,2 => 1, us (11) nowysaem 
j 4 G1 
2 eS cee | = 
7% 1{+¢ ! YR 
aa te?8 = (12) 


a G1 
et ey 


pe tg T° (13) 


IIpu NOMOUIM AUCHepCHOHHOrO ypaBHeHus (13) MoxHO onpesenuTb dasopy1o 
CKOPOCTb UV 3aMeJVICHHOM BOJHbI B ABHOM BUJe Yepe3 BEIMUMHLI, XAPAKTepn3yto- 
UjHe CBOHCTBa cpebI H criupaiv. Oka3biBaeTcA, B 9TOM CAyUae VU’ He 3aBHCHT OT 
YaCTOTHI. ITO NOSBOAeT CCPOPMYJIMPOBaTb B ABHOM Bue YCMOBHA TpocTpaHcr- 
/BeHHOrO pe30HaHCca AIA CNMpaJIbHOTO BOMHOBOa, MOMeILeHHOrO B MarHHTOLN- 
seKTpHuecKy!0 cpely. OHH MpHHuMaroT BHA 


d<Zh,asin8, d= nh, asin$. (14) 


OTMeTHM, 4TO YCJIOBHA MpOcTpaHCTBeHHOrO pesoHaHca B ABHOM Be MOxKHO 

CPOPpMYJIMPOBATb TObKOMIA CyUaA, KOPa MarHHTOAMaeKTpPUK HenocpeCcTBeH- 
HO lipwuieraeT kK cnMpaiu Mv’ onpegensetca u3 (14). pu apyrom p3saumHom pac- 
MOJIOXKeHHH CMpaH HW CpeAbl WHCMepCuOHHble ypaBHeHHA M Ha BbICOKHX YaCcTO- 
-TaX MMEIOT BH] CJIOMKHbIX TpaHCIeHeHTHbIX ypaBHeHult (6). Oro He mosBOmAeT 
BbIPasHTb ABHO UV’ B BUe MpocTol cbyHKuuu oT «, tt u 9. Kpome Toro, BO BCex 
Apyrux cilydaax v’ TakxKe OyMeT 3aBHCeTh H OT Ay. 
Ha puc. 2 mpusogatcs rpacduku AucnepcvoHHOl saBucHMocTH JIA CHupasb- 
-HOrO BOJIHOBOJa, paccuuTaHHble cormacHo (11) qua pa3iHUHBIX 3HaveHHH ¢ 
Mp —e=1- 2—c=2: $—5=9:4—6= > o—e=681) un pHi 
(a = 0,7 cm, 2//d = 0,1; ctg 9 = 10). Us puc. 2 Buguo, uTo B cry4ae Henocpe- 
CTBeCHHOFO COMPHKOCHOBeHHA CIMpalW WH MarHUTOAMIIeKTpHKa 3aMejVIeHHe B CH- 
cTeMe B; y2Ke CHJIbHO 3aBMCHT OT 3HaueHHii ¢ u I. 

Ec B nepBoM culy4ae (puc. 1) 3aMedvieHHe BOJIH OCYIMeCTBIIAJIOCb B OCHOB- 
HOM CIMpablO, TO BO BTOpOM cJlydae (puc. 2) sameqieHue BOJIH OCYyIlecTBIA- 
JIOCb KaK CIMUpasibiO, TAK M JH3eKTPHKOM. ITO OODACHAeTCA TeM, UTO BAO b 3a- 
MEJIAIOULeH CHCTeMbI B MepBOM HM BTOPOM ClyuaAX paciipocTpaHsAwTCA MOBepXx- 
HOCTHBI€ BOJIHbI, KOTOPble ca6O B3aNMOeHCTBYIOT C HE MpHerar‘oulHM MIOTHO 
K CIMpasI MarHuTOAM3/1€KTPHKOM M CHJIbHO B3aHMOJeHCTBYIOT CO Cpesou, Kora 
OHA HenocpescTBeHHO MpuJieraeT K CIMpaJu. 

CpaBHuBad (popMy pe30HaHCHBIX yUaCTKOB JMCMepCHOHHIX KPHBbIX PHC. 2, 
BHJMM, 4TO MarHHTOAHZIeKTpHK He TOJbKO yBeJIMUMBaeT 3aMefleHHe, T. e. 
yMeHbilaeT aOcomorHyio BelMuMHyY Bn, HO M cyKaeT 3ampelllenHble 30HbI, 
BHYTPH KOTOPHIX pacMpocTpaHAIOTCA TOMbKO GbiIcTpble BOHbI. Tak, HampuMep, 
eciM pH © = = 1 AA Nepporo pesoHaHca (n = |) uIMpwHa «KJIMHa» y OC- 
HOBaHUA paBHa mourn 4 equnutlam x = kd/2x, TO WIA TOTO *%e PesoHaHca pH 
s« = 9 wimpuna ero pasHa TOMbKO 2 efMHHaM x MU, Hakonell, MpH ¢ = 25 u 
2 = 81 oHacoKpamaetTca CooTBeTCTBeHHO 0 | u 1/, CAMHMIL *; T. €. AIA ¢ = 9} 
25 uv 81 wmpuna 3anpelleHHOH 30HbI COKpalllaeTCA COOTBETCTBEHHO B 2; 4 u 8 pas 
MO CpaBHeHHIO C WMpvHOH mpw e =v =1. na ¢ >100 stow u Apyrumn s3anpe- 
I@HHbIMM 30HaMH MO2XKHO MpeHeOpeub, HM NosyuaeTcaA MOUTH HepesoHaHcHasA uC- 
llepcMOHHad KapTHuHa. 


XapbKOBcKu rocyfapcTBeHHBI yHUBepCcuTeT \loctynus0 
um. A. M. PopbKoro Pee lObS 
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XHMHA 
B. JI. BAMCEP, B. J]. PABOB u A. K. OCTPOYMOBA 


KATAJIMTHYUECKAA KOHAEHCALILMA 
9-METHUJI-(1,2), (7,8)-WMBEH30KCAHTEHA C AMMHAKOM 


(ITpedcmaseaeno axademuxom A. B. Toniweesim 24 X 1958) 
Metui-qu-OensoKcaHteH (I) MbI NosyyaiM ankuaMpoBaHuem §8-Hadrona 


(eTHJICHOM B CMHPTOBOM pacTBope B MpucyTCTBHH KaTausaTopa H3PQ,:BFs 
1 rpamma okucu ptyTH (7) no peaKiuu 


aS CH; 
bir | | dk 
bar + He—cH . sind 
ee was 
OH 
a Gee vas VN SE 34 We 
sion | ermal | 
BANE NS SN 


Coegqunennve (1) —Oenbie KpHcTabl c Temn. mas. 173°, Temnepatypoi Ku- 
HHA 268—269/8 MM, XOpOlO pacTBOpsIOTCA B alleTOHe, YKCYyCHOM KucsOTe, 
Mpe, pH HarpeBaHHu — B H-FrellTaHe, OeH3oue. 

_ B3aumojlelicrBue MpocTeHiwHx reTepOUMKJIMYeCKUX CoeHHEHHH Cc aMMHaKOM 
cleoBaHo B paOoTax IOppera (?). 

Ha ocnopanuu o6urel cxembl peakiwuu [Opbezpa B3avMozelicTBue (I) c aMMua- 
M MO?KHO lipeACTaBHTb CJeYIOULMM YpaBHeHHeM: 


Jig 7 Va Ne ale 


B pesysbrate culelyeT OKUAaTh OOpas0BaHNA NpousBOAHOTO akpHMHa 9-Me- 
n-(1,2),(7,8)-nu6ex30-9, 10-qyuruqpoakpuanHa. 

Sry peakiHio MbI MpoBoyusM Ha MpHOope (puc. 1). B KanesdbHyio BopouKy 3 
rpyxanocb 20 r (I), pacrBopeHHoro nmpu HarpeBaHHu B GOeHsoue (200 r). 
| peakKIlMoHHyt0 TpyOKy 4, HaMOJIHeHHY1IO OKHCbIO aJIIOMHHUA (100—125 mu), 
ollycKaH pacTBop M aMMHaK u3 Oasiona. TemMmepatypa 2eKTponeun 4 
WlepxKuBasiach sa6opaTopHEIM aBTorpancdopmatTopoM. [IpoxykTbl peakiHn 
/HJeHCHpOBaucb B IpvemunKe 6. Ilepsble ONbITbI, MPOBeeHHble B YCHOBUAX, 
iimenHbix IOppesbiM Avid peakiWHu tbypaha C aMMMAKOM, He JaJIM NOOKUTeNb- 
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HBbIX pe3ybTaToB, pH 350—400° nomyyasnn oOpaTHo Hempopear poBaBluMi po 
nykt (1). Mospnuenue Temnepatypbt 20 500° nu mpuMeHeHHe CBexKel OKHCH aJli0 
MHHHA MpHBOAMIM K pa3zuoxKennio (1). loce MHornx OnbITOB Obl HaMeHbl ycO 
BHA peaKILMH, a HMeHHO: TeMMepatypa 470°, OObeMHaA CKOpOCTh MofsayH 6eH 
30/1bHoro pactBopa (I) 0,4 yac7!. Peakitua MpOXOJUT B Oomee MATKUX YCOBHAX 
C JIYYIIMMH pe3syIbTaTaMH Mpu lpH 
MeHeHHH y2Ke HCMOJb30OBaHHOrO paHb 
ie B OMHOM WM ABYX OMblTaxX KaTaJHu 
3aTopa. 

IIpu neperonke mpofyKToB peak 
Mu OObINHO Nomyyaiuch Be dpak 
mun: 1-1 9O—140°/2 mM, 3acTbIBarollas 
B Oeylo KpucTasMyecKy!O Maccy, 1 
2-a 240 — 290°/2 MM, 3acTbIBaroulas 
B KpuctTamMueckyIO Maccy 2xevITOr® 
pera. 

M3 1-4 mpakuyun nocse TULATe HO! 
pasroHKH WM MepeKpHcTatIM3alHu Obl 
NovyYeHbt Geble KPUCTasbI T. Wt. 112° 
tv. kun. 131—132°/2 mM, KoToppie ObI 
JH WJeHTHPHUMpOBaHbl HaMH- Kai 
8-HapTHaMHH (CIpaBOUHble aHHbig 
T. mu. 113°, T. Kum. 306°), Momekyarapt 
HbId Bec: Halifeno 142, BprmucmeH: 

Puce. 4 (C1,H,NH2) 143. 
V3 2-4 dpaxuuu 240—290°/2, nog 
TULATeJIbHOH Pa3srOHKH HM MepeKpHCTasMM3alHH MOJIYYeCHbI KPHCTaJVIbI CBETJIC 
*KeTOTO WBeTa c T. MI. 213°, T. Kum. 251—253°/2 MM. DTH KpHCTaJJbI HeHTH 
(pullMpoBaHbI HaMH Kak 9-MeTu-(1,2), (7,8)-nH6eH30-(9,10)-quruqpoakpuyne 
MoviekyIapHbiii Bec: HaliqeHo 292, 294; BpruncmeHo (C22H,,N) 295. 
ONeMeHTapHbIi aHaJH3: 


Halipeno %: C 89,89; 89,79; ley sla ays IN) A/S AF 
(CosHy7N). Brruucneno %: C 89,5; le! 08 IN| Ay 


’ 


9-metus-(1,2), (7,8)-qH6eH30-9, 10-qurugzpoakpuAuH MOTyyeH Hamu BepBbi4 
Tloctrynuw10 
24 X 1958 
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| Aoxnagn Axkagemun nayr CCCP 
| 11959. Tom 125, Ni 4 


| XHMHA 
Akaylemuk akagemun Hayk JlarsCCP Tf. A. BAHAL u 9. A. JIYKEBHIL 


B3AMMOJENCTBHE 2-BPOM-2-®EHMJIMHJAHIMOHA-I,3 
| C PEATEHTAMH FPHHbAPA 


B 1912 r. A. YmuoBa npu Bsaumojelicraun 2,4-2HO0poM-2,4-nuMeTuileHTa- 
4oHa-3 C MeTHIMarHulivoqusoM momyunsa 2,2,4-TpuMeTusneHTaHou-3 ('). Oua 
1Oaraia, TO OHH ATOM Opoma B @-NosOKeHHH K KapOOHWJIbHOM rpymue 3aMe- 
maetca Ha MgJ (?). Ilosxxe BbiacHuocb, ¥TO B STO peakitMu OOpasyerca mpo- 
IZBOJHOC 9HOJIBHOU cbopMmpl KeToHa (°,*). 3aMeHa ramoreHa Ha BOJOpos Nos Teit- 
‘TBHeM pearenta [\puHbapa OblWla OOHapyxKeHa MU B CJly4ae ramoreHsaMellleH- 
ibIX B-uKeToHos (°). B nocmequem cayuae Konep u Tuuimep mpegqmarator cie- 
iyioulvio cxemy peaxmuan (°): bai 

——_ 


] 


aati 


' 
| RCOCHCOR + R'MgX' —> RCOCH=C—R + R'x 
! 

) x OMoX' 


+c 


| RCOCH,COR 


| Ecum a-rasoredKeTou cHbHO SHONM3HpOBaH, OOMeH raoreHa Ha BOZOpOR, 
IHaKO, He mpoucxogur,{a c pearentom [puxbapa pearupyer Bogopoy sHomE- 
soli rpynnpt. Hanpumep, 2-Opom-wnxsorekcanguon-1,3 (I) c dexuamarnuhi6po- 


AMJOM PearupyeT NO cilepyroulel cxeme (’): 


CH 
Pero. ee ss 
Git Clay City hee CgHsMgBr ee CH, _ 
Oe | —__—_—_—_—_——— 
=O =C —OH ec C—OMgBr 
Oo=C C=O O=E Cc Sige 
i we i 
LN 
H Br Br 


Ilpu B3aumMojelictBun 2-6pom-2-ennsuHganquona-1,3 (11) c TpuMeTHscHaMI- 
METHJIMArHHUXJIOPHAOM MbI HaOsmtofaiu OOpa3soBaHHe 2-cdennsuHaHAuoHa-1,3 
III). Uro6st npopeputb cxemy Konepa u Tuuiepa, Mbl mpopemu peakUHio 2- 
jpoM-2-cbeHuIMHAaHAMoHna-1,3 (II) c sTHIMarHHiivoqugom. Korga peareHTpl 
HIM {BSATLI B SKBUBAJICHTHbIX KOJIMYeCTBAX, H3 PeaKILMOHHOM MaCCbI MBI BbIJe- 
Mn ,2-peHumuHAaHAuoH-1,3 (III). puius6prrKe stummarnuiiuoguya pearupo- 
aula M BTOpad KapOoHHbHad rpynna’a GObwi noryuen 3-sTu-2-penniHHAa- 

co CoHs  Cotymgs ee) 
—_——_—— 


Yer Nh Sc—CyHs + CyH,Br 


C;H Cc Oe 
4 SS 6 aoe 
i eOZu Be Ke 
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| 
Host-3-oH-1 (IV). Mocnequufi 6p mpeppalieH B 3-9TH1-2-cbenunuugeHou-1 (V] 
yxKe OMMcaHHbIi B muTepatype (°). | 

IIpu pa6ore c peaxTuBom [puxbsapa Opwio OOHapy2KeHO, YTO (peHHJIMarHuly 
Opomuy u Houma, oKucadch Ha Bo3zyxe, cBeTaTcA. IIpH HaHeceHMM Kall! 
apupHoro pacTBopa (beHuIMarHHHOpomuya Ha *PUJIbTpOBabHy10 Oymary B Te 
HoTe HaGlOaeTCA CHHeBaTOe CBeueHHe, KOTOPOe GnIcTpo 3aTyxaer. IIpu TpeHui 
falOouKOH cBeyeHHe ONATh noABAAeTCA. CBeyeHue PeHHIMAarHHHHOdaa MeHe 
HHTeCHCHBHO, 4eM Opomusa. Cra6oe cBeyeHHe HaOsioflaeTCA u TIpH ee | 
B TeMHOTe 3*upHOoro pacTBopa cbeHHIMarHHHOpoMusa M3 OAHOTO cocysla B Apy 
ro#. IIpu okuceHHM CBeTATCA B TEMHOTe Tak?Ke OeH3OJIbHbIe pacTBOpH! PeHuIT 
MarHuiOpomuga. MeruimarHvivoquy uM sTHIMarHHHOpoMu¥y, HUKaKOrO CBe4eHH! 
He MOKa3bIBaloT. 


IKecnepuMeHTaAbHAA YacThb 


1 MoaaxpHoe OTHOMEeHHe ANKeETOHA uU CoHsMgJ 1:0 
K peareyty [puubsapa, upuroTropmenHomy u3 0,18 r Maruna u 1,2 r sTHnHodu ae 
MmpHOaBaior cycnen3uto 2,3 r 2-6pom-2-cbenumuHdaHquona-1,3 B adupe. IIe 
KpacHeBIIMit pacTBOp HarpeBaloT Ha BOJAHOHK OaHe 3 uaca. PeaKIMOHHY!0 CMEC! 
Ppa3laraioT pasOaBJleHHOM COMAHOM KuCOTOH uM ubTpyioT. OcafoK KpHcTayy 
JIM3y10T H3 GeH30Na MH MoMyuatoT | r 2-ceHHIMHAaHANOHa-1,3 c T. na. 147— 
148°, xoroppil c 2-cbeHuHH_aHANOHOM-1,3 niaButTcsA 6e3 Wempeccuu. U3 urbi 
pata BblJemeHo eile 0,2 r 2-cbenumuHdanmuona-1,3. OOuyHh BEIxog 2-deHHINH 
qauguoua-1,3 cocrapaser 71%. 

2,.MonuapHoe OTHOMeHHE AHKeTOHA H CZHsMgJ 1: 
K sTHIMarHHivowuly, mpuroroBseHHomy u3 0,8 r MarHus u O,2 © asTHIHORHL 
mpuOapiator 2 r 2-6pom-2-cdennmHHLanquona-1,3. HarpeBator Ha BOAAHOH Oan 
6 uacop. UacTb pacTBopa MeperouaioT, co6upasa dpaKuuio 37—39°. Ee o6paé 
TbIBaIOT HATPHeM B 9TAHOMe HU MoOCMe NOAKUCICHHA a3OTHOH KUCOTOH OOHapy 
2KHBalOT HOH OpoMa. OctTasIbHylO ¥YaCTb PpacTBOPa pa3saraloT pazsOaBeHHOH ci 
JAHOM KHCJIOTOH, THLATeJIbHO HeEHTpaJH3yIOT PaCTBOPOM COJbI H OTAeAIOT 3c: 
Hb col. BoLHbI co TpwxKAbl 9KCTparupyoT scdupoM. OupuHble BLITAKKU 
SPUPHBIH COHN COeEAMHAIOT M OTTOHAIOT 2c:up. OcTaBLIyloca *KeNTy!O KUDKOCT 
MOMeLLalOT B XOJIOWIbHUK. Ha cleLyIOului eHb OTeJIAIOT OPaHKeBble KpUcraiil 
Jbl. Mx pacTBopsioT B xJopodopMe H cbulbTpaT ynapuBaror. Brixog 0,2 r 4 
9TH-2-cdbeHuHHAaHo-3-ona-1 (IV). T. mr. 82—83°. 


Halimeno %:C 80,55; H 6,42 
Cy7H i602. Briuncneno %:C &0,96; H 6,35 


PactsBop 3-sTaJ-2-cbeHuIMHLaHO-3-oHa-1 B 6eH30N1Ie OOpaOaTHIBaloT 6ucyuH 
cbaTOM KaluA MU NoyuaioT 3-aTHI-2-ceHuIMHTeHOH-! (V), T: mn. 96—98°, a= 
OTBeYaeT JIMTepaTypHbIM JaHHBIM (°). B KOHWeHTpHpoBaHHOH cepHou KUCIO1 
PacTBOpxAeTCA C SeeHbIM OKpallIMBaHHeM, YTO XapaKTepHO WIA cenuMHeHS 
Hop ’(?; 29): 

TakuM oOpasom, IIpu B3anMoselcTBHN 2-6pomM-2-deHusMHaHIMOHa-1,3c sTHN 
MarHHHWOAMOM CHadasla MpOwCXOAMT OOMeH aToMa Opoma Ha MgJ c o6pas3oB 
HH€M S9HOIATA, Mocse vero, pu usObITKe pearenta [puubapa, pearupyer a 
pad KapOoHHMIbHadA rpymma. | 


i 


WuctutytT opranuueckoro cHHTesa Tloctynus0 
Akayemuu Hayk JlaTBulickolt CCP 12 XI 1958 


UWMTHPOBAHHAA JIMNTEPATYPA 


a, MKPOXO, 44, 1395 (1912), 2? A. Ymuospa, SKP@XO, 45, 8 
Wim Owin, Ik, Sein ws wei. Lieb. Ann., 481, 106 (1930 
T, Th. S, Oak woods Rs C. Paso n, -Js-tAm.Cheme cocmeee 
5036 (1930). P. Kohler. J. LE. Bricks on,ese Ams Chem Socw5t00 
(1931), § EPs ‘Kobhber, Moot rsetiter. I.) Am. Chem: Soc., 54, 1954 (1932) 
“WM. A. Hasapos, C. VW. Sasiasron, Vas) AH Cccp -Oxn, 1958, 20( 


(1913). 3 
4c. H. F 


Oe 
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Toxxage Akangemun nayr CCCP 
1959. Tom 125, Ni 4} 


XHMH A 


| O. H. PPHUIMHA u B. K. POHHK 


MCCJIEHOBAHHE YIJIEBOJOPOJOB PAA IWWKJIOTEKCAHA 
WM JWEKAJIMAHA B KEPOCHHE BABJIMHCKON (HEBOHCKON) HE®TH 


(ITpedcmaeaexo axademuxom B. A, Ap6ysoevm 23 I 1958) 


) Hactosulaa paOota aABIAeTcA MposommKeHHeM uccCNeloBaHUA xuMNYeCKOrO 
| COCTaBa KepocuHa OaBJIMHCKOH (AeBOHCKOH) HedTu (1, ?) uw nocBAMeHa H3yueHHIO 
 YrvIeBOXOpOA0B pxa WukJIorekcaHa u JeKaiuHa. 

YINeBOLOPOb! STOO psa ABJIAIOTCH OCHOBHBIMM YIuIeBOOPOAHBIMH KOMNO- 

| HeHTaMM OosbuiMHcTBa Herel H u3syYeHHe MX MpefcTaBAeT HayyHbI u mpaK- 
_THueCKHH uHTepec. 
, Paoots! Muctutyta Hebru AH CCCP jaior Bo3MoxXHOCTb ycTaHOBUTb rpyi- 
MOBO COcTaB HaPTeHOBbIX YreBOAOPONOB pada WukMorekcaHa u Jekanuua (3,4). 
| Mertofamu kataiuTuueckoro Jeruqpupopanua (°), xpomatorpaduyeckoro u 
| CM€KTPaJIbHOrO aHaJIH30B B KepOCcHHaX POMALIKMHCKOH U TYyliMa3HHCKOli He*rax 
oOHapyxkeHO MpucyTCTBHe psa TrekcaruspoapomaTuueckux yrweBoxOpoNos, 
| a TakxKe JMrMqpoallenadrena. 

XHUMMYeCKOe CTPOeCHHE YKa3aHHbIX BHILe YIVICBOJOPOLOB B KepocHHe Tylima- 
3HHCKOH HedTH YCTaHaBJIMBaJlOCb CMe€KTPaIbHbIM aHaJIH30OM apoOMaTH¥eCKHXx 
- YIeBOOpOOB, BbIAeeHHBIX H3 JeErHAporenu3ata WApOKOH KepOcuHOBOH dpak- 
uuu (tr. kun. 182—310°) u pactpakuMoHnupoBaHHblx afcopOuvelH Ha cuuKa- 
Tee mo TumaM. Pe3ybTaTb aHau3a yKa3aJiH Ha CXOJCTBO B rpyMMOBoM cocTaBe 

(bpakuul, oToOpaHHbIX B y3KHX HHTepBaslaxX NOKa3saTeeH MpeOMeHHA Hu CO- 
CTOAMUX U3 AaIKHJI3AMCLLCHHBIX OeH3OJIOB. 

B Hwacrosmeh pa6ore u3yyeH TpyNMOBOH COCTaB BTOPMUHbIX apoMaTHyeCKUX 
YIJIEBOMOPOAOB, pasfeneHHbIX peKTH*PUuKallMel 10 pasMepaM Movekyn. Karanu- 
THUeCKOMY AerHAPHPOBaHUIO Ha WWaTHHO-KeNesHOM KaTaMM3aTOpe C OObeEMHOL 
cKopocrb1o 0,6 vac! B Bue ABYX PpakwuH Obl NOABeprHyT JesapomaTusupo- 
BaHHbIit u OOecnapaduHeHHbIi KepocuH (T. Kun. 207—300°) OaBnuHeKoH Hern. 

ViszpectHo, uTo JeruqpupoBaHue KepocuHOBEIX dpakuuh mpoTeKaeT 3HauH- 
TeJIbHO TpyWHee, YeEM OeH3HHOBHIX, H MPHBOLMT K OOpas0BaHHO NPOAyKTOB No- 
6OUHBIX JeCTpyKTHBHBIX peak. B HacTosmeh pabore ObwIO saMeyeHO, TO 
MO Mepe JeruApUpoBaHuA KaTalusaT pMoOpeTaeT CHHHH OTTCHOK. 

B muteparype OTMeuaeTCaA BOSMOXHOCTS OOPasoBaHuA IPM NMpo/Mse yreBO- 
JOpOMOB OKpalleHHBIX B CHHMM WBeT COeMMHEHHM KNlacca a3ywJleHa (°). Mmeetca 
TakxKe pA padoT, cooOmarollluxX O BbIAeeHHH U YeHTUpHKAaLMN YrIeBOLOpOL0B 
9TOrO Klacca W3 CMO MouIyKOKCOBaHUA Oyporo yrux (’,°). OTO HaTOMKHYyIO Hac 
Ha MpeiouowKenve, uTO mpuoOpeTeHve KaTaM3saTOM CMHerO OTTeHKAa TakiKe 
cBA3aHO c OOpasoBanHeM a3yuleHoB. Jina No_TBep%keHuA 3TOTO Mpesnomoxe- 
HUA ObWIM HCNOb3OBaHb! JIMTepaTy PHble JaHHble MO MeTOaM BbIAeeHHA BW UeH- 
THpuKaluu a3zyieHos (°). BpigeseHwe UX OCHOBAHO Ha HX cmocoOHOcTH o6paso- 
BbIBATb KOMIWIeKC C KOHILCHTPHPOBaHHOH chocPCpHOW KHCNOTOH, KOTOPBIM pac- 
Mafaetca mpu o6paborke ero Boon. Hambuelitiad ux OUNCTKa OCyMlecTBAAeTCA 
acopOlumeli Ha OKHCH asIOMHMHUS. OTAMH MeTOJaMM HaM YlaJl0Cb MOAYSHTb U3 
KepOCHHOBOrO xKaTaM3aTa OeHSObHBIM pacTBOp CHHero pera. Tlopeqenne 
pacrBopa (Mepexoy cHHell OKpacKH Ha BosyXxXe B 3eJIeHYyIO), a TaK2Ke efO CleKTP, 
CHATHI B BHAUMOf O6aCTH, ABSIOTCA THNMUABIMH JIA asyleHoB (puc. 1). 

8* 803 


Hemb3a He OTMETHTb TOrO (pakTa, YTO a3yJIeHbl pH TemMepatype Bbille 270° 
CNOCOOHEI MpeBpalllaTbed B HabTaMHoBble yrieBoxopoysl (*°), YTO MoxeT oTpa-| 
SUTbCA Ha pe3ybTaTaX OMpeleeHuA DeKaNMHOB B KepOCMHOBBIX (pakIHAX.| 

JlernipupopaHveM MepBol KepocMHOBOH dpakWHN C KOHCTaHTaMH: T. KHM. 
207 —233°, dy? 0,7947; np? 1,4405, Tr. sact. —52,5° B KOMMUeCTBE 376 Yr 6bLWIO 


L— 
+ 98}— i 
| | 
Sg 200 
‘sl » 
icy 100 


Ss 


0 SSE EEE ° 
708 GOO JOGA 


REIN 


Puc. 1. 1 — lg (/)/J) aa 6en30mbHOrO pacTBoO- 
pa; 2 —e jun 2-metunasysena (.) 


NOB. OOjacTH MormomenuA Bcex PpakuMi MPMXOAATCA Ha OHH U Te Ke AMHbI 
BosH: 2600, 2620; 2650; 2680; 2730, 2782 A (lg = 2,44; 2,46; 2,50; 2,48; 2,46; | 
2,20), YTO cBUeTeNbCTBYeT O CXOJCTBe HX rpyiMmoBoro cocTaBa. 


nomyyeHo 8% BTOpHYHbIX apomaTii-| 
yueCKHX YFJIeBOJOpOM0B. OHH OblIn 
pa3orHaHbI Ha KOOHKe B 26 Teope- 
THUeCKHX TapesIOK Ha pA y3KHX 
(ppakiul, XapakTepucTHKa KOTOPBIX 
qaHa B Ta6J. 1. 

KouctaHtTpl ppakWal W UX cileKT-. 
pbl, CHATHIC WIA Kaxkow dpakuwuu 
Ha cnekTporpade C@-4 uw conoctaB-. 
JICHHbIe C JIMTepaTYPHBIMH aHHbIMH 
(4), ropopaT 0 TOM, UTO OCHOBHaA 
Macca BTOPUUHbIX APOMATHYECKUX yr-' 
JI€EBOLOPOAOB COCTOHT H3 MOHOMMKIIH- | 
yeCKOH apOMaTHKH. | 

Ilepppie nATh cbpakiwh MMewrT. 
MHTeCHCHBHbI€e MaKCHMYMbI MOTvIOLLe- 
HHA, XapakTepHble JIA aJIKHIIOeH30- 


OjHako Tp JeTaIbHOM paccMOTpeHHM CieKTpoOB HaGmIOMaeTCA H HeKOTOpOe 
MX pasmMune. Tak, mormomjenue B O6macTH 2730 u 2782 A, yKa3piBatoulee Ha 


95 so09 Bio wa00 A 


A 


9° 00 HOO 3200 «A 


A— 


Puc. 2. CnexkTppi noriouenua. / —dpaxuua IV (M = 0); 2 — chpaxuna V 
(M = 0); 3 — hpaxuua Vi (M = 0,2); 4 — mpaxuna VII (M = 0); ae (pp ak- 
una VIII (M = 0,05); 6 — dpaxuna IX (M = 0,1) 


MPHCYTCTBHE TeTPaaIKWI3AMEMEHHBIX OeCH3OI0B, pH Mepexoye or I dpakuun 
K CJI€QYIOWIMM CTAHOBHTCA MeHee HHTeCHCHBHBIM H MakcumyM 2780 A B cneKtTpe 
IV bpakuuu npespamraerca B meu. [lo-BuMMOMy, C MOBbILeHMeM TemmeparTypbl 
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‘kKullewuA cbpaxuni or 197 jo 230° cHwxKaetcx comepKanne TeTpagsaMell|eHHBIX 


OeH3OJIOB. 


HavOoulee uHTeHCHBHbIe Makcumympl 2620; 2650; 2680 u 2730 A YKa3bIBaloT 
Ha TO, YTO APOMATHYECKHE YIVIEBOROPOMb! MpeACTAaBJeHLI TIaBHbIM OOpPa3soM Me- 
Ta- WM Wapa3saMelleHHbIMH OeHsoOuamMu uv 1,3,5-TpHamKu6eH301aMH. Bo3MoxKHO 


TIPHCYTCTBHE MOHOSAMEILeEHHbIX OeCH3OVJIOB. 


C VI hpakuwu HauuHaer yBermynBaTbes O6Ulasd HHTCHCHBHOCTb CHeKTpoB, 
KoTopaa c VIII @paKunu mepekpprBaer O6acTb NOrOUleHUA aKMIGeH30N0B. 


OTO CBA3AHO C MOABJIeHHeM BO (ppak- 
WMAX HadrasIMHOBbIX YyrseBOLOpOoB. 
IIukpaTHbIM MeTOJOM BbIeIHTb UX He 
yAanocb. Torga ObluIH CHATHI CNeKTpbI 
(paxuni c IV—IX B AnHHHOBOMHOBOL 
oOmactH (3000—3300 A) (cm. puc. 2). 
Maxcumymet (3090; 3140 A n 3050; 
3115; 3190 A) coorBercTBeHHO yxa3bI- 
BaloT Ha NIPHCyTcTBHe «- H 8-MeTHIHad)- 
TaJIMHOB. 
Cnexrp IX dpakyun uMeer ApKo BbI- 
paxkeHHbIn MaKkcuMyM 3185 A. Ilo Tem- 
-fMlepaTtype KumeHHA B 9TOH cdpakuun 
- BO3MOXKHO COjlep2xkaHhe ITUJI- H AHMeTULUI- 
 HadraMHoB. OTcytTcTBHe MOrmoluleHus B 
— o6mactu 3200—3250 A u uHTeHCHBHOe 
NOrOuWleHHe B YKa3aHHOW BbIIIe O6a- 
CTH CBHJeCTeIbCTBYeT O HaIHYHH TObKO 
| STHMHadpTaJMHOB. 

Jleruapupopanne BTopoli KepocuHoO- 
BOH (pakWMH C KOHCTaHTaMH: T. KUM. 
5 233—300°, 42° 0,8220, -n2 1,4503, 7. 
3acT. —58° B komMyectBe 490 r npoBoyn- 
JIOCb MPH aHaJIOrM4YHIX ycOBUAX. Bpl- 
XOX BropwuHol apomatTuKkn 15%. Jaa 
Ooee TULaTeIbHOTO OTeIeHHA apoma- 
 THYECKHX YIIeBOLOPOAOB OT OOpPasoBaB- 


rt 
< 
Bl, 
O f F 
“ 3000 3100 J200 A 


A 


Puc. 3. CmexTpbl normomenua paki, 

cofepxKamiux roMojorH Hadraiuna,. I— 

239—250°; 2—250—253°; 38—253—269°, 
4269—281°; 5—281—287° 


| WAXCA HeMpeeJIbHbIX WH YIVICEBOXOPOAOB pxAwa 6eH30N1a OT HadTaJIMHOBbIX yIJIe- 
_ BOXJOPOXOB BTOPHUHbIe apoMaTuyecKkHe YIVIeBOLOPOsbI ObUIH pa3eJICHbI alcop6- 


Hel Ha cumMKarese (Ta67. 2). 


LaOgiun ap 1 


CpBolicTBa apoMaTHyecKHxX dpakIM, NOJyyeHHbIXx 


B pesyJIbTaTe€ Pa3srOHKH Ha KOJIOHKE 


TaOauna {2 4 


Koad urHexThl IpesIOMJIeHHA apoMaTHye- 
CKUX (bpakIHi, MOMYYCHHAIX B pesyJIbTAaTe 
amcop6uuu Ha CHJIMKareme 


ae] 
T. xan. BoC | 7. kun. 20 20 20 x ’ 20 420 
ous OF rao) Oo 
I 95—104 |197—210] 0,8630 | 1,4870 Tj, 4649) 41.7 X (14,5428) — 
II 104—109, 5] 240—217 | 0,8632 | 1,4870 II |1,4665}) 6,4 XI 15320 — 
Tie 4092 5— 144 1.24:7-=220i1,,0, 8686 | 14885 Ill |1,4680} 6,4 |] XII |4,5558/4 , 9527 
IV 1114—115,5] 220—226 | 0,8686 |1,4912 IV |1,4790} 5,4 |/XIII |1,5628)/0, 9630 
V (415,5—148, 5) 226—230 0, 8722 1 ,4940 V |1,4834) 5,7 ||XIV |1,5763/0, 9924 
VI (118,5—120,5| 230—232| 0,8774 | 1,4946 VI |1,4880} 5,5 |IXV |1,5868)/0, 9953 
WT 4020) 5 —122.)5|| 282234 190) 8736 1, 4942 VII (41,4910) 7,4 
VIII (122,5—125,5| 234—238 | 0,8757 | 1,4943 VIII |1,4950) 6,7 
IX [425,5—128,5] 238—243 | 0,8801 | 1,4670 XW |#, 4950) 559 


Tlepspie TpH tbpakuMH, COCTOALMe B OCHOBHOM 3 HeMpeebHbIX yruleBoRO- 
poops (HonHoe uucs0 130), He uCceOBaJIHCh. 


805 


KoscbHuHeHTbl MpeOMMeHHA Cu1eAyIOUlHX IWecTH PpakUM COOTBETCTBYIOT | 


KOHCTaHTaM MOHOWUMKsMYecKoH apomaTuKu. [loppmuenue KosdpulueHta mpe- 


jomMaenua B X cbpakuMu Mpoucxog_UT 3a CueT NOABNeCHUA HaPTayHHOBbIX yruie- | 


BOJOPOROB, KoTOpble Bo dpaKkuyuax XII—XV cocrTaBsaioT OCHOBHYIO YacTb. 
Tlocae JeleHHuA apOMaTHYeCKUX YreBOLOPOOB M0 THMAaM OHH ObIIM NOABepr- 
HYTbI J[eeHMIO TIO pasMepaM MoueKyJI. C 9TOH WebIO Ha KOOHKe B 26 T.T. ObWIN 


Ta6auma 3  \armueckue @pakuuu IV — IX, 


CBoucTBa apoMaTHyuecKHx 1 imate ae: COCTOAUIMe H3 MOHOLMKIMYeEC- 
i se aia ace Anne Nie aed ES KOH apomaTukuH. To xe ObIIO 
cyelaHo cpakuuamu XII—XV, 


@pax- T. Kum. B °C is °C. PD 220 MIpeCTaBJIAIONNMMU COO6OH KOH- 
nH npu 22 MM npH 760 MM) = “4 2 Ie@HTpaT HadpTaJIMHOBbIX yrvie- 


Bojopoyos. Jia pa3sqenenua 
MoculeqHHX Ha TOMOJIOrM, BBH- 


I 115—126/15 236—250 | 0,8547 | 1,4814 


VI 135,5—137/6 291 —294 | 0,8752| 1,4930 


vit | 1377-140,5/6 | 294—299|0,8766| 1.4931 TePHCTHKa cpaKkumi, mowyueH- — 


HbIX B pe3yJIbTaTe pa3rOHKH 
MOHOWMKIMYeCKOH apOMaTHKH, MaHa B Tas. 3. CmeKTpbI HX HMeIOT OTYET- 
JIMBbI€ MAKCHMYMBbI, MpHXOJAUMeca Ha OHM HU Te Ke JWIMHI BOMH: 2600, 2650; 
2680; 2730 u 2780 A (Ige 2,34; 2,36; 2,39; 2,36; 2,26; 2,15; o6ulad HHTeHCHBHOCTB 
NOPIOWeHHA K MOcMeqHeH dpakuuu BospactaeT Ha 0,22), KOTOpbIe Tak?Ke COB- 
llafaloT TO CBOeMY MOJIOXKeHHIO C MAKCHMYMaMH BTOPHYHOH apOMaTHKH MepBOH 
KePOCHHOBOH pakilHH. 

B pa6ore Mucrutyta nepru AH CCCP (?) qeaetca mpeqnomoxenne, 4TO 
B IPHHATHIX YCJIOBHAX JerHAPHPOBaHHA TeKCaMETHJICHOBbIe YIJIeBOLOpOAL He 
liperepneBaloT CyUeCTBCHHBIX H3MCHCHHHM, H CUHTAaIOT, YTO MOJYYeHHbIe apoMa- 
THYECKHE YIVIEBOLOPOsbl COOTBETCTBYIOT HadTeHOBbIM yIrvleBoOposam. 

IlpuHuMasa STO BO BHAMAHHe MH UCXOAA 3 NOMYYCHHbIX JaHHbIX O CTPOeCHHH 
BIOPHYHbIX APOMATHYeECKHX YIVIeBOAOPOAOB OaBJIMHCKOTO KepOCHHa, MOKHO 
CJlelaTb BbIBOL, YTO Ha*TeHOBbIe yreBOMOPOAb! pAa WHKMIOrekcaHa BO BCeM 
HHTepBaJle KHM€HHA KePOCHHa MMEIOT OMMHAKOBHIM THM 3aMellleHHa. 

Uto KacaeTcA OHWHKIHYeCKOH APOMATHKH, TO CIeKTPaJIbHbIN aHalH3 (Ppak- 
WH, MOUYYeHHbIX B Pe3yJIbTaTe Pa3rOHKH C H-MapadwHaMu, OOHAapyxKu MpH- 
CYTCTBHe 9THJI-, THMeTWJI- H TpHMeTHIHapTamuHoB (puc. 3). Takum o6pas3om, 
HaWTeubl pada WeKasIMHa B KepOcHHe OaBHHCKOH HedbTu MpescTaB/eHbI MeTHII- 
3aMeELLCHHbIMH TOMOJIOraMH OT MeTHJI- JO TPHMeTHJIJeKaJIMHOB H ITH eKaJIMHaMH. 

B 3aksioueHHe MpHHocuM OmarojapHocTb aKayemuky Bb. A. Ap6y3o0sy 3a 
IlCHHbIe YKa3aHHA NO JaHHOMY HCCIeAOBaHHWO, a TaK*Ke 3aB. MaOopaTopuu Hepru 
Kasancxoro dbuauana AH CCCP P. A. Bupo6Osnuy 3a BHUMaHHe K pa6oTe- 


XUMHYeCKHA = MHCTHTYT Ifocrynuno 
Kasauckoro dumvana Akanemuu Hayk CCCP 18 X 1958 


UMTHPOBAHHAA JIMTEPATYPA~ 


_ 1E. A. Po6untson, O. H. Ppumuna, JAH, 106, 671 (1956). 2 E. A. Po- 
6,n Hj30H uw Ap., Mss. Kasanck. dunuaa AH CCCP, OXH, 4, 93 (SMe Pe is. WoO ie 
une s uM Ap., Was. AH CCCP, OXH, 1956, N29, 1109. *M. M. Kycakos u mp. 
Matepwamst X BeecowsH. copetl. mo cnektpockonun, Vsy. Jibposck. YHEB., 1957. 
J ol ike Son wie ul, )KPXO, 43, 1220 (1911), © M. Topgou, Yen. XuM., 22, 8. 8 
948 (1953). 7W. Treibs, K. Krumbholz, Ann. chem., 595, 208 (1955). 
: S. Landa, J. Romovaéek, H. Romovaékova, Collection, 22, 1023 (1957). 
Ve, fa te Pl. 3 ser hie ne r ured Chim. Acta, 19, 870 (1936). 1° H. Pom- 

, Angew. Chem., 62, j MDs i 
Be (1950) Norris, N. D. Coggeshal, Anal. 
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pasorHaHbl OObeMHEHHbIe apo-— 


AY UX MaJIblX KOJIMUeCCTB, NPHI- © 


It | 126/45—130,5/44 | 250—259 | 0,8688| 1.4841 %OCb MpHOerHyTb K pas0aBue- 
Ill | 130,5/144—136/13 | 259—269|0,8651| 1,4876 HHIO apoMaTH¥eCKHX @pakuui | 
IV 136 /18—128/6 269--282 | 0,8676| 1,4899 cmecbIO H3 UHCTHIX H-TeTpaye- | 
V | 128135,5/6 | 282291 |0,8740| 1,4929 awa w n-rekcanekana. Xapak- | 


Hornragn Akangemunu nayx CCCP 
1959. Tom 125, Ni 4} 


XHMHA 


JI. A. KASHUbIHA, JI. JI, MOJICTAHKO, H. B. KYMJIETCKAA, 
T. H. HF HATOBHY wu usen-Koppecnonyent AH CCCP A. I. TEPEHTbEB 


HCCJIENOBAHME CHEKTPOB NMOrJIOWIEHHA AJIKWJIAMUHOB 
o-OKCHKAPBOHHJIBHbIX COEXJMHEHMM 


IIpu onpefzeneHuu xapakTepa CBxA3H MexKJy MeTaJJIOM H aTOMaMH-OHOpaMu 
BO BHYTPHKOMIJICKCHbIX COCJHHCHHAX MOIb3YIOTCA CpaBHeHHeM CIeKTPOB UCXOI- 
HBIX af leHOB H MOJIYYCHHbIX BHYTPHKOMMVJICKCHBIX COeJMHeEHH: CoxpaHeHne 
XapakTepa CMeKTpa afjeHa BO BHYTPHKOMIVJIEKCHOM CO@JMHEHHH CJLYXKUT yKa- 
3aHHeM OOpas0BaHHA «HOHHOLi» CBaA3H; HaMpOTUB, CYyIMeCTBeHHOe H3MeHeHHe 
Bua CMeKTpa HCXOAHOrO COeAHHeEHHA B MOMYYeHHOM KOMMIeKCe MpHBOLUT 
K 3aKJIIOUeHHIO 00 OOpa3s0BaHHH MexKAY MeTAaJJIOM HM aTOMaMU-OHOpaMH KOBa- 
eHTHOH cBa3H (1). [Ip o6pasopaHuu «HOHHOM» CBA3H MO BeMUMHe CABura no- 
MOC MOFIOWeCHHA BHYTPHKOMIWIEKCHOTO CoeAMHEHHA, MpHHalexKallux almenny, 
CyAT O MpouHocTH OOpasyrollelica cBa3H (7). 

O6beKTOM Halllero HCCeEAOBAHUA ABAIOTCA CHEKTPbI NOTIOUWLeHHA BHYTPH- 
KOMIWI€KCHBIX COCIHHEHHH C TAKUMH af eHaMH Kak alleTHJalleTOH, CaJIMWHVIO- 
BHI aJIbleruy, O-OkcMalleTopeHoH, 8-oKCHHadTasblerH MW UX aJIKHJIMMMHBI (°). 
Bce mepeuvCJIeHHble COCMHHEHHA OOPa3yIOT BOMOPOMHbIe CBA3H Pa3JIHUHOTO Xa- 
pakTepa H MpouHocrH. 

Jia BbIACHeHHA H3MCHEHHH, BHOCHMbIX B CII€KTp YKa3aHHbIX afeHIOB 
B pe3yIbTaTe OOpa3s0BaHHA BOMOPOAHOK CBA3H, HAMM ObWIM HCCIEQOBaHbI HX 
SJIEKTPOHHbIe€ CNeEKTPbI B Pa3JIMUHbIX PaCTBOPHTeAX. 

Ja aeHyos, coxepxalllux B Ka¥eCTBe ATOMOB-JOHOPOB TOJIbKO KHCJOPOL, 
O6pas0BaHHe BOJOPOAHOH CBAZSH He BHOCHT CYLeCTBCHHOFO H3MeHeHHA B Xapak- 
rep CMekTpa H MPOABJAeTCH JIMUIb B HEKOTOPOM CJBHre OCHOBHBIX Mooc M0- 


Ta6Oauna 1 


CnekTpbl MOrsouleHHA aJKHAHMHHOB HU HX SHPOB B HENOJAPHbIX pacTBOpHTeAX — 
u3s0oKTaHe H CCl, (B cKo6Kax) 


Kap6oHHJIbHbIe COeMHHCHHA 
ih . 
Rented ee ele oe aa re : 0-oKcHalleTo@eHOH 
V,cm—1-40-% Ig e V,cm—?.10-% Ig min V,cm—1-10-? Ig 
== Nal He pacTBOpseTca (32,0) (3,73) (30,9) (3, 41) 
31,0 3,49 32,6 3,65 1600 
= NCHs Br eon 20.4 1h 415 
Os 3,64 32,4 3,79 1700 oleO 3,59 
— NCH 38,8 Aa GNA 
rae 39,6 4,08 40,8 4,45 39,6 3,90 
30,7 3,74 B24 3,86 1700 31,0 3,65 
— NC,H 38,8 4,24 
vals 30°6..| 4.19 | 40,4 .| .4,59 ibaa G0 
= NCH,CH2N = (30,8) (3,94) (32,7) (4,06) 1900 
= N (CHe).N = (34,2) (3,59) 


* Ayann3 aJIKAAMMUEOB oTBeYaeT hopmytaM: Co1tIigO3N2, CzgHagO3Neo, CosH2a0gNe (8). 
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CJIOULeHHA B CTOPOHY JWIMHHbIX BOJIH. Hanpornus, vid TaKUuX ajeHOB Kak 
AJIKHJIMMUHbI CaIMILMJIOBOTO aJibservfla o-okcualeToeHoua XapaKTepHO IIOAB) 
seHHe HOBO HOJOChI MOrOMLeHUA B OOaCTH 25000 cm™!, HasMuHe U HHTCHCHBHOCTE 
KOTOPOH OMpe/esIAIOTCA IIPHMeHseMbIMH PaCTBOPHTeJIAMH. B uHepTHblx pacTBo; 
pUTeIAX (H3OOKTAH, YeTbIpexxJOpucTHl yrsiepoy) CHeKTPBI aJIKMJIHMUHOB aHas 
JIOTHUHBI « CieKTpaM  KUCJIOPOAHbIX COeCMMHEHMH He TOJIbKO HO xapall 
Tepy, HO HMO NOMORKeHH10 MOO NOPMOWLEHHA, H BOROpOAHAaA CBA3b B 3TOM CJTy4a 


| ar 
| Cie 3 ls 

3 |i 
etal, 3 Zr 
e w& ' 

sites = 
; S/ OH (1) 

ar i fr 


i (11) 


| ces J = 


I: 
ij CH=NC,Hy 
II OCH; 

| 

| 


a See te i 
20 Zo) JO OD) 4] om? LG LE SE OIG cm! 
v- 10" v-1G? 
Puc. 1. Cnexrpst normomenusa: / — (I) B u30- Puc. 2. Cnextpst norsomenua:® / — 
okTane, 2— (I) B CHCls,3 — (I) sp CHsOH, CHsOH, 2 — 8 CHCls, 3 — 8 nupHquHe 
4 — (I) B nupuaguHe, 5 — (IJ) B CHCls 4 — B M300KTaHe 


TakKe MPOABIAeTCA KaK CBHI B KpaCHy!0 CTOPOHY OCHOBHBIX MOJOC Moroes 
Hua Ha 1500—2000 cm™! (Ta6u. 1). 
B pesyibTaTe MCCeqOBaHWA MOPIOWLeHHA aAJIKHJIMMMHOB CaJIMILMOBOrG! 
asIbyeruya MU 0-OKCHalleTOeHOHA B MOJAPHbIX PaCTBOPHTeIAX (B KOTOPHIN 
MpOBOLNTCA OObIUHO HCCEOBaHHe CNeKTPOB MOTOULeHHA BHYTPHKOMIWICKCHBIS} 
COCMHeEHMH) BLIACHHIOCb, UTO HX CNEKTPbI CYULECTBEHHO OTJIMUAIOTCA OT CIeKT- 
PpOB B HHePTHbIX PaCTBOPUTeIAX UM, CJeEMOBATEMbHO, CNEKTPOB KHCOPOZHbIX 
COeHHEHHH; B ITOM Cly4ae BBECHHE ATOMA A30TA BbISbIBaeT MOABJICHHE ra7oe 
NOroMmeHusA B OGNactH 25000 cm~!, WHTeHCHBHOCTS KOTOpOii MeHAeTCA B 3aBH- 
CHMOCTH OT XapakTepa IOJIAPHOTO paCTBOpPHTeIA: HawOoulee HHTeHCHBHAa OHA 
B MeTHIOBOM cnupTe (lige = 3,0—3,5 ANA canuuHnumMuHos, lg ¢ = 3,25 
3,9 TIA asIKMJIMMHHOB 0-OKCHalleTOPeHOHAa); HHTCHCMBHOCTH ee CHMKaeTCA I 
pacTBopos B xmopodopme (lge= 1,9—2,5 Aus ankunHMHHOB CaIMIMAOBOrO ab 
meruga u Ige = 3,2 — 3,6 QA auIKMIMMMHOB 0-oKCHaleTOdeHoHa) ui mposB- 
JIACTCA Kak TlepervO B pacTBope NupHgzNHa (Ige = 1,2—2,25 nna aJIKUJIMMHHOB 
CaJIHUMJIOBOTO albyeruga Hu Ige = 2,6 — 3,1 qua ankunMMuHOB O-oKCHaleTO- 
(benona) (ra61.2, puc. | nu 2)..Ha pucyHKax IpHBeeHbI CMeKTPbI B PasMUHBIX pac- 
TBOPHTeMAX TOMbKO JIA OLHOFO MIpeACTaBHTeIA, TAK KAaK CICKTPbI aJIKHJIMMHHOB 
Kak CaJIMI[MJIOBOrO aJIbkerufa, TaK UW O-OKCHalleTO*eHOHA CXOJHbI MexKLy cool. 
V3 cpaBHeHHA CMCKTPOB aJIKHJIMMHHOB CaJIMIMJIOBOrO albyerua U 0-OKCH- 
alleTotpeHOHa BHHO, YTO HHTCHCHBHOCTb MomocH B OOnacTH 25000 em=! ana mo- 
clleqHeroO COeCAHHEHHA HAaCTOJIbKO BeJIMKa, YTO OHA CJIMBaeTCH C NON0COli B 
o6actu 31000 cm; moceqHAA OTYeTIMBO MpOABAAeTCA TOMbKO B TAaKHX 
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Ta6Omuna 2 
CnekKTpbl Mormonujenud aKuaumMunop CaJIMUMOBOTO asbheruy 


a MW 0O-OKCHalleTodeHoua 
B NHOJIAPHbIX pacTBOpHTenAX 


PacTBopuTewb 


MeTHJOBLIN CNUPT 
V cm—!.40-3| Ige 
| 


Beujectso xIOpodopm NupHAHH 


V em—t-410-8 Ig ¢ V cm—?-10-3 Ig 


JA SH = NH 25,0 |2,99| 24,0 1,89 24,6 4,20 
31,7 |3,41| 31.2 3.75 31.4 3,54 
30,2 | 3,72 | 38.4 4.18 
CH = NCH, 25,3 | 3,15 | 24,6 2,44 24,3 1,73 
‘ao 32,0 13,45] 34.7 3,60 31.5 60 
| || 39,8 |3,95| 39. 4.02 
CH = NCH, Deyn B28 25,0 Dytl 24,3 1,80 
eA 34,7 | 3,38) 34.7 406 31.5 3°52 
| || 36/3, eSNSd 
\/YNoH 40,0 |3,83| 39,2 4,65 
Jn JH = NG Zone 3,08 24,6 PAL DRS 2,04 
A Bile NESR56 |" 3%, 7 3,68 31,2 3,78 
| || 26:2 00 68y65.)-2 39.8 4.17 
“Nou 40,0 | 4,24 
H = N(CH, N= CH 25:0" 13520 95:0 2,04 24,3 1,81 
US / eee Dele 457secleeu92 |) 34-7 3,69 34,2 3,99 
| | Il | 3972 | 4237] 389 | 270s 
S/NoH HO, SY 
—N (CH,),N =CH oOn ese) 24,3 2,54 24,3 2,27 
on nia ae SS 31.7 |3,90| 34.7 3,95 31°7 2.33 
| bella ce inna ear 
\4\oH HOZ S74 39,2 4,31 
oe 
LA 2535 13,56 | 25,0 3,60 24,8 3,13 
eo 37 <0 e380 ulm B4y2 4,47 31,4 3,35 
| || 39.9 4.29 
WNE, 
ae 
13% W001 Besa KeDse3 3,19 25,5 2,65 
AS al ae S68 celvai76 bdts2 3,52 31,5 3,42 
L | 39.6 | 3,92 
\7NoH 
i 25,5 2,87 
=N 05.8 13,70 | 25,4 3,27 87 
De 36.5 | 3,89] 31.4 | 3,56 31,0 | 3,60 
| || 39,6 | 3,99 
\/NoH 
ie 23 25,5 00 
26,0° | 3,67 ||. 25,5) 12935 0 
Le) ee 36.9 |3,90| 31.2 | 3:50 | 31,9 | 3,74 
| | 40,7 3,96 
S/NOH 
ot oh 25,0 3,00 GO 2S 
Wi neperu , 
o ye = N (CHa)N = Cy. y. or ramve nt : Py 25,00 
| || | | | 34,5 13,88] 31,0 | 3,90 | 34,4 | 3,91 
S/\oH HO, S/ 39,6 4,38 


PaCTBOPHTeIAX KaK XJOpOpopM WIM MHpPHAUH, AIA KOTOPbIX MHTCHCHBHOCTh 
nomoch! B oomacTH 25000 cm7! cuabHo cHMxKeHa. VI TombKO JIA STHICHIN- 
HMHHa O-OKCHalleTOeHOHA BCe TPH NOMOCHI NPOABIAIOTCA Pa3fleJIbHO, OUCBUAHO, 
BCIeICTBHe Oosee BbICOKOH MHTeHCHBHOCTH Momocht B oOmacTH 31000 cm? 
(puc. 3). 

B MerwsoBbIx 3:pupaxX AJIKHJIMMUHOB CaJIMIMJIOBOrO aubferufa mouoca B 
oonacta 25000 cm7! He nposBasdeTCH H B NOJAPHbIX PaCTBOPUTeIAX; TakxKe 
OHa OTCYTCTBYeT H B KHCJIBIX pacTBOpax 
CaNuUMIaIMMHHOB. QTO TOBOpHT O TOM, 
YTO IPH4YHHOH BO3HHKHOBeHMA MOJOCbI B 
o6acTu 25 000 cm7* aBaseTCA B3aHMOJeH- | 
CTBHe M@KLY aTOMaMH BOZOpora rHApoK- | 
CHIbHOH TpyNMbl HM HeMosemeHHOH napoH | 
9JICEKTPOHOB aTOMa a30Ta, KOTOPOe OCYLIe- | 
CTBIIACTCA TOJIbKO B NOJAPHbIX PacTBOPH- | 
teaax. II]pupoga asToro B3aMMOslelHCcTBHA H_ 
IIPHUHHbI, BbISbIBAIOULMe NOABJICHHe Xapak- | 
TePHOM MOMOChI B MOMAPHbIX PAaCTBOPUTe-_ 
AX, OyAyT UpekMeroMm  mocwleQyouyHx | 
pa6or. 
B pesymbTaTe mpoBefqeHHoro uccel0- 
: BaHHA ACHO, YTO HeMOcpesCTBeHHOe CpaB- 
Hl aa HeHHe CMeKTpOB TaKHX aJIeHIOB Kak 


yi Ce oH AIKUJIUMHHbI CaIMUMIOBOrO albyeruya wu 
: Cae 0-OKCHalleTOoeHOHA, CO CIMeKTpaMH Mouly- | 
j \/0H HO 4YeCHHbIX H3 HHX BHYTPHKOMIWJICKCHBIX CO- 


eJIMH€HHH MpOBOAUTb He culeqyeT, ecCiH 

pao ve HMeIOoT JesIO CO CNeKTpaMH B IOJIAPHBIX | 
2 2 do 36 40 4%cew' pacTBopuTenax. B cBa3M C TeM, 4TO BHYT= | 
PHKOMIMVJI€KCHbI€ COeCIHHeEHHA aJIKWJIMMH- 
HOB CaJIMWMJIOBOrO aJIbderHya HU O-OKCH- 
Puc. 3. Cnextppr mornomenus: J —p  alleTOdeHOHA, KaK IpaBHJIO, HepacTBOPHMbi 
CHs0OH, 2 — 8 CHCls, 3 — 8 nupunune B HHEPTHbIX PaCTBOPHTeIAX HW CMeEKTPbI 
UX MPHXOQMTCA CHHMAaTb B TaKHX pac- 

TBOPHTeIAX Kak XJOPOPOPM H CNHpT, TO Mp onmpeyemeHHH xXapakTepa 
CBASH CJIeqyeT BeCTH CpaBHeHHe CO CNeKTPaMH aJIKHJIMMMHOB B HeMOJIAPHBIX | 
PaCTBOPHTeIAX; B Cy4ae KHOHHbIX» COCNHHEHHHM OMnpelesmeHHe OTHOCHTebHOH | 
MpOUYHOCTH WesecooOpa3sHO MpOBOAUTb MO OTHOIMNeHHIO K CM@KTPy MeTHJIOBOLO | 
aPupa COOTBETCTBYIOMN ero ALeHa B HCMOMAPHbIX PACTBOPHTeNAX, T. e. M0 OT- | 
HOWeCHHIO K TaKOMY CIe€KTPY, KOTOPbIM He H3MeHeEH NO BJIHAHHEM MexKMOUIeKY- | 
JIAPHbIX HI BHYTPHMOJeCKYJIAPHbIX B3aMMOJeHCTBHH. 


Tlocrynuno§ 
12 XII 1958 
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Hornaage Akagemuu nayr CCCP 
1959. Tom 125, Ne 4 


XHMH fl 


B. K. KYCKOB u T. A. BYPLIEBA 


NOJTYGEHHE AJIKHJI®EHOJIOB AJIKHJINPOBAHHEM 
TPH®EHWJIBOPATA 


(ITpedcmasaeno axademuxom C. H. Boaodkocurem 26 XII 1958) 


AjKYWIMpoBaHHe cbeHOwIa TalOv“AHbIMM alKuaMu m0 Opuyemo — Kpadtcy 
poTeKaeT O€3 3aTPYAHEHH TOIbKO C PeaKIMOHHOCIOCOOHBIMH TPeTHUHbIMH 
WIOMAHBIMH aKHamH. [leppuuHbie H BrOPHUHbIe TasIOMAHbIe aJIKWJIbI pearu- 
yIOT XY2Ke, MPHYEM HY2XKHbI MOJICKYJIAPHbIe KOJIMYECTBA XJIOPMCTOFO aJIIOMH- 
aa (1) H B KayecTBe MpuMeceli Heu36exKHO NOyyalorcsA aKUMeHUOBbIe Xpu- 
1. M3pecruo (*), uro mpH HarpeBaHHu XsOpucTHI amoMMHU pearupyer c cbe- 
JIOM C OOPas0BaHHeM TUXNOpamioMuHUdenomata CgH;OAICI., uro, BeposTHO, 
OCJIOMKHACT aIKHIMpOBaHHe. Panee Obwio HalieHo, 4YTO TpudeHHIOOpaT MOX- 
) alleCTHJIMPOBaTb B MPHCYTCTBHU XJIOPUCTOFO aJIIOMMHHA, NOyYaA B KOHEYHOM 
leTe OpTO- H lapa-okcHalleTodenoup! (*). Mbt ycraHOBHIM B HacToAueH paoore, 
‘0 TpHpeHUuIGOparT JerkKo aNKUIMpPYyeTCA raJIOMHbIMH asIKUJIaMU B MpHCyTCTBUH 
ITAJIMUTHYCCKUX KOJIMYECTB XJIOPHCTOFO aJIIOMHHHA MO ypaBHeHHIO: 


3AIKCI + (CgsH50)3B Alc, (AlkC,H,O)3B + 3HCl. 
JIHakO He OOA3aTeIbHO AIKHJIMPYIOTCA Bce TpH *beHHJIbHbIe rpynmpt. Mp Bcer- 
4 Oya KPOMe aJIKMIPeHONOB WHalkusderort u denon. AmKusdeHuso- 
1X SPHPOB pH 3TOM He MoOJyyaeTcA — BCe NOMYYeHHbIe MpOAYKTbI pacTBo- 
roTca B 10%-m NaOH. Peakuua mporekaeT ycnellHo B OOBIMHBIX JIA aJIKHJIH- 
yBaHuA 10 Opugzemo — Kpadrcy ycnopuax. Ilo okonyaHHM aKHIMpOBaHHA 
[eCCb BbIIHBaIM B BOY CO JIbNOM, NpHYeM MpOHCXOAM THApOHs XMOpucTOrO 
HOMHHUA uM apumOopatToB. AmKHseHObI 9KCTParHpOBaH OeH3OOM HM OUH- 
ald MeperoHKOH. 

Tipu 2Tom mpewMyliecTBeHHO HoulyyaloTcCA Mapa-3aMelleHHble aKupeHo- 
1 MW MWpoTekaer OObMHaA MIA aIKMJIMpOBaHHA M0 Dpunemro—Kpadtrey u3o- 
‘pu3aluA aKa H3 MepBMYHOrO BO BTOPHUHbIH. 


IKCNePHYMeHTAALHAA YWacThb * 


~Cuute3 sTHAMeHOMOB. PeakunaA MpoBosutacb B KOOe C MellaJ- 
i, TeEPMOMETPOM H BOCbMHIWaPHKOBbIM OOPaTHBIM XOJIOMHJIbHAKOM C XJIOp- 
wibuweBoi TpyOKou. Sarpyxamu 14,5 r (0,05 r-mon.) tpudenun6opara u 18 r 
17 r-mon.) Opomuctoro 3THIa HM HarpeBasIM Ha OaHe JO NomyyeHHA roMoreH- 
‘ro pacrBopa. Satem 3a 3—4 yac. B 6 mpuemos BHocum 4 r (0,03 T-MOJI.) 
e:KeBO30rHaHHOrO XJIOPHCTOFO aJIOMMHHA; KHIATHIH CMecb Ha ceTKe. IIpu 
OM ObICTpO HaYHHaN BbIeIATCA Opomuctbili Bogopoy. Ilepeq BHeceHHeM XJIO- 
‘CTOrO aJIIOMHHUA CMeCb OXJIaxKLaM BO U36exKAaHHe MOTePb OPOMUCTO"O ITH. 
TeM HarpeBasi JO NpeKpallleHusA BbI.eIeHHA OpomMucTorO BOZoOposa, YTO Mpak- 
yecKH JlocTuramoch yepes 7—8 uac. nocne Hauama peakuuu. Temmepatypa 
ecu MocTeneHHO NOAHHMasacb Jo 110°. 


* Yuactpopat Bb. H. Esnuaos. 
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Cech oxvlaxklasiM ¥ BbiuIuBatH B 150 Ma BogbI co mbyom. Jobapianu 60 Mi 
6ensoa, OTLeEIAIH MU 2KCTparupoBanu BozHEI col 40 ma supa. BerraxKki 
CMeCLUIMBaJIH, CYLIMJIM CepHOKUCJIbIM MarHHem 12 yac., OTTOHAH PacTBOPHTeJIb 
neperonsnu. Tlomryueno 2,7 r @paxuuu 180—200° HempopearupoBaBuiero pe 
Homa c mpumecnio 10,3r stuncbeHom0B — 56% oT TeopuH CMecH STHIPeHOIOE 
T. Kun. 200—220°, u 2,6 r nomustundenomos, T. Kun. 220—240°. C yueToy 
oOpaTHoro teHoula BEIXOR 9TUMpeHO0B 70%. 

Cmecb, HOyYeHHy!0 B HeCKOJIbKUX ONbITaX, PasrOHAJIM B BakyyMe 4 pa33 
Ha KoloHKe BugMepa Bpicoroli 30 cM, Bbiqeman (paKwu10 O-us0Mepa (207— 
209°) u n-usomepa (217—220°). W3 o-stumdenoua NomyyeHa C XJOPYKCYCHO) 
KucHOTOH (0-39THI) (eHoKcHyKcycHad KucwoTA, T. WI. 138° (10 muTepaTypHbIE 
yanupm 137° (4)). Taree u3 nomwy4eHHoro 0-aTHceHOa MPHTOTOBHVIH (0-3THUy 
(beHOMST aIOMMHHA uM u3 Hero, No Kycxosy u lOppesoli (*), allaiupoBaHne! 
XJIOPHCTHIM alleTHJIOM MoslyyeH 4-oKcu-3-sTHMaLeTOpeHOH, T. m1. 83°, CeMuKa 
6a30H (T. m1. 128°) u 2-oKcn-3-aTUMalleToeHOH; Ccemukap6a3ou,T. mi. 144°, nae 
(buOmeTOByIO OKPaCKy C XJIOPHbIM 2Kele30M, COOTBeETCTBEHHO JIMTepaTyPHbIll 
janupim (°). 13 nappi-sruidenoma nonyyeH OpomupoBaHvem no AHHay 2,6-2n 
6pom-4-sTuadeHou, T. m1. 116—117°, coorBercTBeHHO JIMTepaTyPHEIM ZaHHEIM (° 
AHanoruuHo Nowyuaiu wu Apyrnue askusideHoubl, BCerqa CMeCb OPTO- HM Mapa 
w3oMepos (cM. Ta6. 1). Tpucdenun6opata scerga 6pamu 14,5 r (0,05 r-mom, 
a ramouquoro amkuma 0,15 r-mou. 


Ta6unna 4 | 


Hlomyyenue deHoOOB ankHMHpOBaHHeM TpHdeHuMOOpata rasOMAHbIMM aJIKNaMu 


Bpixoy, 
= Ycnopua 
é peakuHu % TeOpHUu 
Danougzubil 3 RRS 
Ree = TlonyueHupilt WpoqyKT * = “ T. Kuan., °%@ 
eS & oO = g fe 
: Be ealeal z | =| Se 
C1 om =a os Q, [or ad 
2 selas| ¢ Saleen 
a mem | mo & a io) ela 
1 | Bpomucrpit | 4 8 |no 110) Stuneroarst 1OF 38156.) 70 200—220 
9THI TluatTusdexo spt 2,6)14,5) 14 220—240 
2 | Bpomuctsi | 4 7 |no 110) Usonponumeroupt TA Sa Ae: 205—230 
nponua J[uusonponnapenouspt 22 MAR Sed 230—250 
3 | Bpomuctet |1,4} 6 |z0 80 | Brop.-6ytHadeHout 10,5|47 | 70 220—252 
6yTHI u6ytTunhberoupt 2 OMm elo 252—275 
4 | Xnopuctpi {1,4} 6 |go 80 | Brop.-6yrumpenonpt 12 O93 172 220—252 
OyTua Tu6ytTusmpenompt 3,013 |418 252—275 
5 | Xmopuctei |2,8}) 6 120 | Hs0amuamhbexompi 6,3|24 |58 | 100—130/7 m 
“30aMHH Hunsoamuspenount 1,2] 4,5)44 | 430—170/7 ma 
6 | 2-xmopoxtaH |1,4]| 8 100 | Oxrumbexost 14,9/42 166 | 100—150/3 m 
TuoktTuabernoapt 3,2) 9 (44 | 150—190/3m 


Hsonponnidenoubl NeperonsJiM Ha KoOHKe BugzMepa, Kak u TH IceHomE. IT 
ay4eno 20% opro-nsonponusmenoua, T. Kun. 211—214°; nonyuena opro-nsonp 
nuceHokcuykcycHad Kucera, T. na. 131°. Tlonyueno taxxe 70% mapa-usomp 
nusidenoua, 219—222°; napa-u30nponusdenoKcuyKcycuad Kucsora, T. m1. 80 
KOHCTaHTbI COOTBETCTBYIOT JIMTepaTYPHBIM aHHbIM (*). Ocrasuimeca 10% 
MpOMexKyTOUHad (pakUMA, CMe€Cb H3OMePOB. a ead bat 

Anaormunoli meperonkoli B BakyyMe OyTHmdeHONOB mMomyueHo 95% 
lapa-BTop.-OyTuidenoma, T. Kun. 240—242°, dj° 0,9775, n® 1,5206; 2° 
opro-BTop.-OyTumpenoma, T. Kun. 101—103° npu 10 mM, u cbenuamyperan, 1 
nu. 86°, COOTBETCTBEHHO JIMTepaTypHbIM JaHHpm (8, °). 

Hso0amundenombl mpeqcTraBisioT CoOoi CMeCb H30MepoB, MOJIHOCTHIO pa 
TBopHMy!0 B 10%-m NaOH. T. kun. 61u3ka kK onucaHHbIM B uTepatype (9, 2 
812 


Upakruyecku MpeqvioxKeHHbIM MeTOAOM MOXKHO NOyyaTh pasanuHble de- 


Ibl, He COMeprxallNe HePeHOMbHbIX MpHMecelt (MpOAyKTOB, HepacTBOPHMBIX 
ujeouax). 


Mockosckni = rocylapcTBeHHblii yHuBepcurer Tocrymuno 
um. M. B. Jlomonocospa 16 X 1958 


IWMTMPOBAHHAA JIMTEPATYPA 


ee i. oe aHuxk, B. Jl. TamOospmesa, 3an. Cpegueas. yuus., 
mel (1938). = 2-1: ne Norris, B. M. Str gis, J. Am. Chem., Soc., 61, 1413 
Peace oamamiesco, A. Ginartd, Bull’ Soc.schim., 47, 1300 (1939). 
B. K. KycKkoe, J. an 10 pbesa, TAH, 109, A 2, S1O}(1856): RAY GIG Ko. L -kea, 
esa p) Onluint ano, G.  GaaE cke, J. Organ. Chem., Hh, 2 UGB), — © IK. W. Ro- 
Miimund, Hacsc hulz Arch. Pharmazie, 265, 308 (1927): Chem. Abstr., 1927, 1974. 
P. lannasch, Be 32, 2390 (1889). “CG, Baddeley. I. Plant; J. Chem: 
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aHopuukas, HM. I. WyKxkepsauuk, YKOX, "28, 2OSINHO5S) same mee tetsOlkis 
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Jloxxann Akagemunu nayx CCCP | 
1959. Tom 125, Ne 4 


XHMH, 


Bb. UW. JIOCEB u 9. A. BbIJIBIHA 


NAPAMATHHTHbIM. PE3OHAHC B HCKONAEMBIX YIJIAX 
(IIpedcmaeaeno akademuxom A. B. Tonuueeoim 25 XI 1958) 


B 1953 rony Kacresem (!, 2) B TOHKMX COAX rpaduta 6pi0 OOHapyxKer 
ABJIeHHe TlapaMarHuTHoro pesonauca (IIP). B 1954 roxy pazom ucceqoBaTené 
ycTaHoBieHo Hamuuve IIP B apyrux yruecoyep2Kallux BelllecTBax (B aKTHB? 
POBaHHOM J[peBecHOM yrvle, B OOYIIeHHBIX OPraHHueCKHX OCTAaTKAaX H T. JL.). Hy 
KOTOpbIe uccmeqoBatTemu (°"!°) O6HAPy2KHJIH OTYCTMBbIN aHaJIOrHYHBIM scder 

HD B HCKOMaeMOM yrvie H B KapOOHH3HPOBaHHbIXx mp 

WykTax. 

VurpsM u CcoTpyqHuKuH (°) HCMOuIb30BasIH 3TO CBO 
CTBO HCKONaeMbIX YyrvieH A ONpeeyeHHA UHC 
CBOGOJHBIX paqHKaJIOB Ha rpaMM Yrs Kak (PYHKWY 


ee cTemeHH MeTamMopdusma (puc. 1). Onpemenenue uncr 
8 CBOOOJHEIX PpaqNKaJIOB NPOBOAMJIOCb NYTeM CpaBHeH} 
S c aOcopOvpoBaHHbIM AHMPHUHYITPHHUTPOpUHnHWVINUp 
S10 3HHOM. 

Sy Uncs0 CBOOOJHEIX PaqMKaJIOB B YIVJIAX pa3JM 


HbIX CTaqHH MeTaMOpH3Ma H3MeHAIOCb MpHOJHs 
TeJIbHO B uana30He 0,5-10 — 3-10 Ha rpams 
8 9 % T. @. OQMH CBOOOAHbI paluKasl MpPHXOLHTCA 
1500—4000 aromos yruepona. | 

StTumu padotamu Murpsm moxTBepxKqaeT B3ris 
Puc. 1. Tlapamaruutupiit Bennera c coTpyqHuKamu (°) Ha TO, YTO CBOOOJHE 
apron ieee Saat PaUKaJibl HE ABJIAIOTCA SCKTPOHAMM TPpOBOLMMOCT! 
HBIX pajluKasioB Ha rpamm) KOTOPble OTBETCTBEHHbI 3a MapaMarHUTHBI pesoHnaK 

H. C. Tapudpanoppm u Bb. M. Kospipespim 
aHTpaluTax Obl OOHapyxKeH JerkKO H3MepuMbIi NapaMarHUTHbIi pesoHaHc 
O4e€Hb Y3KOM pesOHaHcHOH mHHHeH. IIpu 3sTOM BU KPMBbIX NOPOWeHHA OK: 
3aJICA CHJIbHO 3aBMCAILMM OT POPMbI OOPasllOB MH OT YaCTOTHI OCILMJJIMpyroule: 
MarHHMTHOFO Noda. OpbPekTHBHbIi g-PakTOp JIMHMM MOPIOULeHHA B aHTpalM’ 
Obl ONpeyeneH MeTOLOM sepHoro pe3soHaHca mpuH uactrote 9450 mru. C 
OKasaviCca paBHbim 2,004 + 0,002. 

Tlapamaruntupili pesonanc Obi OOHapy2KeH STHMH 2Ke aBTOPaMH B KaMe 
HOM yrvle, ApeBeCHOM yrvle, ry4qpoue, KapOomuTe Hu KayuyKe. M3 HasBaHHt 
BeLLECTB HaMOo/lee HHTCHCHBHBIN ocekT Obl OOHApy2KeH B ryfpoue u Kap6 
saute. [pu 90° K cna6prt TIP 611 Hatizen B oOpasiax Hebru IlapnuucKoro 
cTopoxyeHun (Tatapua). OddexTupupili g-cdakTop} ia BcexX Ha3BaHHE 
BeleCTB OKa3asicn paBHbIM 2,004 + 0,002. O6HapyxeHo, 4TO HHTeEHCHBHOC 
aekta BO BceX cyly¥atxX BO3pacTaeT MPH OXJIaxKeHHH JO TeMMepary] 
*%KMIKOTO BO3yxXa MpHONH3HTeIbHO B 3 pa3a Kak y CBOOOMHOrO paluKa. 
(KOTOPbIH ABIAeTCH STAJIOHOM), TaK MU y aHTpawura. 

CorslacoBaHHOCTh B BeJIMUHHe g-PakTOPOB M OMMHaKOBas TeMMepaTypHas < 
BUCHMOCTb MHTeHCHBHOCTH IIP JaioT BO3MOXKHOCTb aBTOPAaM CjelaTb BePOsATH 
NPeAMOO*KeHHe, YTO BO BCex cyyaax IIP 0683an CBOOORHEIM paluKaam U 
«Pa3OPpBaHHbIM CBA3AM» MeXyY aTOMaMH yraeposa. 
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B HacTosie pa6ore Hamu Obi MpousBeseHnb H3MepeHHA MapaMarHuTHOrO: 
PesOHaHCa B pate UCKONAaeMbIX yruiell NO cTeneHH HX MeTamop(u3ma (Taba. 1). 


Bblul NOLBeprHyT HCCuIeqOBaHHIO H SCTOHCKHIi TOpd, HO B Hem aBeHHH TIP He 
ObIIO O6HapyxeHo. 


Ta6aunia 1 


Mectopox7zeHHa Konyentpanua 
Mapka yraa JidaGacea CB% tpi gn 
JlimHHONaMeHHbIi (JL) lo6ponosbe 76,36 1-401" 
Tasos (I) o6ponombe 82,29 3-1017 
TapopnyHo-xupxpiii (IIK) | Huxutopxa 85,32 4,0-1017 
Koxkcospilt (K) ABJ,akOBo 87, 48 4,7-101? 
TlapopuyHo-cnekaromniica 
(IC) Uymakoso 88 , 52 5,3-1017 
Toni (T) UymakogBo 89,43 7,2-10!7 
AutpauuT (A) Uymakoso 90,53 1,0-1018 


B puye rpaxyHposanHoro BemecTBa Obl BbIOpaH AMpunMANUKpHrHApa- 
3nH (JIT) 


Ou o6ulaqaet g-cpaxtopom 2,003 + 0,001 Ha uacrore 9450 Mru, uro xopomo co- 
rylacyeTca C JaHHbIMH JpyrHx apropos (!”). M3mepeHua uckomaembix yrvielt 
NMPOH3SBOAMJIHCb MpH TOM xe YacTOTe UH 
pH Temnepatype 22° C Ha ycTaHOBKe 10" 
C YYBCTBUTeIbHOCTHIO 5-10! atomos. O6- 
paslbl XpaHHJIH B XOpPOWHX O1wKcax, a 
Nepex, onpefeneHnem OpicTtpo pacTupaan 
B araTOBOH CTYMKe, NMOMellaJiu B WpOOupKy 
M3 MOJIHOJeHOBOTO CTeKIa HW MpOv3BOLHIN 
u3MepeHua. Bo Bcex oOpa3ilax Obl OOHa- 
Py2KeH JlerKO H3MepHMBI scdieKT (Kpome 
Toppa). 

SddhekTHBHLIN g-PakTOp JIMHUM MOT0- 
WIeHHA BO BCeX CuIyYaAX Obl onpeleeH oO IO % 
METOJOM AjlepHOro pe3s0HaHCca pu YacToTe 
9450 Mru. Ou oKasasica paBHeim 2,003-+ 
0,001. 

I]pumepHad KOHIeCHTPalluA KCBOOOLHEIX paquKaJOB» Oblla MOACUMTaHa MyTeM 
CPaBHeHHA JIMHUH NOrOWeHUA C 9TAJIOHHbIM OOpasiom, cosepxamum 1% JIT. 
HecomHeHHO, OTHOCHTEJIbHO 2TAIOHHOTO OOpasila STH KOHUEHTpallMu WIA Kaxk- 
JOrO Yr NPHOMU3ZHTeIbHbI, HO OTHOCHTEIbHO APyr Apyra TOYHOCTh 3THX KOH- 
WenTpauuh nmexuT B mpefenax +10%. 

Ha puc. 2 Jana KpHBad KOHWEHTPalluH «CBOOOHIX PaqHKaJOB» B 3aBHCH- 
MOCTH OT cTeMeHH MeTamopdusMa yruei, KoTOpad xopomofcormacyetca c MaH- 
HbIMH, NOsyyeHHbIMH Murp9MoM MW COTpyAHHKaMH. 

B wactosmee BpeMA pA uccMeqoBaTeleli Kak B CopeTcKOM Cotose, Tak H 
3a pyOexom (#2-1°), npn K BbIBOLy, YTO CTPOCHHE MOVJIEKYJAPHEIX COCMHHE- 
HUH YrOJIbHOrO BelllecTBa MpeskcTrapsseT CcOOoH KOHJeHCHpOBaHHOe apomaTuye- 
ckoe Apo C MpHCOeAMHeHHBIMH K HeMy OOKOBBIMM UelAMH, TaK Ha3bIBaeMoOli 
«6axpomoli». CremeHb KOHJ€HCHPOBaHHOCTH sep yBevIMUMBaeTCA B Mpotecce 
MeTaMop(bu3Ma, a UHCsIO OOKOBbIX Werle yMeHbIlaeTcH. OCHOBEIBaACh Ha STOM, 
aBTOPbl HacTosmel CTaTbH CKJIOHHBI cormacuTbca c Mxrpsmom: mo Hatiemy 
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Adcope. paduk, ——» 


S 
8 


Puc. 2. IlapamarHuTHElt pesonaxc yrvielt 


MHeEHHIO, KOHIEHTPalluA CBOOOAHbIX PaHKaJIOB ABAeTCA He TOJIbKO PYHKIHe 
crelleHH MeraMop(bH3Ma, HO uM PYHKIMMeH KOHJeHCHPOBaHHOCTH apoMaTH4eckUx 
Kole. Uro mpekcrapsaer co6ol ata PyHKUMA — NoKaKYT asbHekuMe viccule- 
JOBaHHaA. 


| 
Tlocrynuno 


25 XI 1958 
UMTUPOBAHHAA JIATEPATYPA 
fliegen Ceausatalue’ Phys. Reve O20 UGS 1053) ied = G. Gag 


St lies PhysesReve, 95; 640 (1954): ob w blgeun mini tcom Smaller et al., Phys. 
Rev., 95, 1088 (1954). 4J. E. Ingram, I. M. Bennet, Phil. Mag., 45, 545 (1954). 
5 J. E. Ingram, 1. M. Tap ley? PhileMag.,/42, 1221 (1954). Say E. Ine ramen 
I. M. Tapley etal., Nature, 174, 797 (1954). Tim Etienne, I. Vebersiel d} 
J. Chem. Phys., 51, 328 ” (1954). 8]. Vebersfeld, A. Etienne, I. Combris-,; 
son, Nature, 174, 614 (1954). ® 1.-E. Bennet, J."Ey Inmegra ny ioM. Top le wy 
Rep. Bristol. ‘Confer. Defects in Solid State, 1954. 19° G.R.Henning,B. Smaller,} 
E. L. Yasaitis,.\Physs “Rey., 98,9°°1083 (1954), “H.C. Sap nO a some 
B. UW. Kosupes, KOTO, 30, 2 (1956). Bate le hi) vere ralieewetzale Phys. 
Rev., 57, 504 (1953). 38 K. YA. Topapa, XUMUA TBeEpJoro TonMHBa, COopH.'1, VI, 19517} 

4B. U. 3a Ova von ape Ald CCCRe OM Nero woe (LOA) aa on ali Apouos, SKTIX, , 
Neo O97 ee). oe Cres. Dabay, den, Fuel, 32, 199(1953). 17D. W. van Kreve-; 
len, Brennstoff-Chemie, 35, 289° (1954). is W, K. Ruston, Fuel, 26, 74 (1947). 
2B. WM. Kacatouxun, Mss. AHCCCP, OTH, Ne 9 (1957); JAH, 86, 759 (1952); Has. 
AH CCCP, OTH, Ne 10 (1953). 
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Jloknxayn Akagemun Hhayk CCCP 
1959. Tom 125, Ne 4 


XHMHA 


H. ©. OPJIOB uw B. H. JJOJIFOB 
HOBbIE METOJ[bI CHHTE3A OPFAHOCHJIOKCAHOB 


(I1pedcmasenexo axademuxom A. H. Hecmeanoeoim 7 XII 1958) 


OcHOBHDIM MeTOJOM CHHTe3a OpraHocHOKCaHOB, HavOolee OOmIMpHOoro H 
3a2KHOTO B MpaKTHYeCKOM OTHOLICHHH Kacca KPCMHeEOpraHHyecKuxX CoequHe- 
{MH, ABIACTCA MeTOA ruApom3a. Sror Merod, HapsAyy C HeCOMHeHHBIMU JO- 
STOMHCTBAMH, CTpayaeT PAOM CYIIeCTBCHHbIX HeOCTaTKOB, CPeMH KOTOPbIX 
1eOOXOMMMO OTMETHTb TPYJHOCTh NMOMYYeHUA COeAMHEHHI C OMpeleeHHbIM 4e- 
JEHOBAHHEM PaNKaJIOB BCJIEICTBUe BO3MOXHOCTH KOHJ[CHCaIlHH OMMHAKOBBbIX 
MOJIEK YJ, COMepKalnx rpynnst SiOH, Mexyy co6orw. C Wesb!Io NOyYeHHA MouIe- 
<VJI C OMPeeJIeHHbIM CTPpOeHHeM B MocmesqHee BpeMA MOABHMICH pA paoor, 
3 KOTOPBIX ONMCaH CHHTe3 OpraHOcuIOKCaHOB MeTOJaMH KaTaJIMTHYeCKOrO Te- 
yepacnpexenenua (1~°), rerepodbyHKUMOHaIbHOM KOH eHCcanuH (1, °-'°) wu pac- 
MenJIeCHHA OpraHOCHOKCcaHoB oOpraHorasoreHcusaHamu (14). IlourH Bce yKa- 
3AHHbIC METOJbI ABJIAIOTCA MHOFOCTaMMHbIMH HW B pxAe CydaeB aioT HeocTa- 
POUHO BBICOKHe BbIXOMbI. IlocseqHee OOCTOATEbCTBO OOYCJIOBJIEHO MOOOUHbIMH 
JeaKIMAMNH, KOTOPHIe BbI3bIBAIOTCA KAK BbIeAIOULMMHCA PpeakILMOHHOaKTHBHbIMH 
TIponyKtamu (HCl, CH;COOH, CH;COCI uv. 4), Tak W IpMMeHAeMBIMH KaTaJH- 
saTopamu (FeCl;, AICI],, NaOH, H,SO, u T. 4.). Han6ouee Bricokue BbIXOIbI 
laeT peakUMA TpHOpraHocuaHONATa HATPuA C aKusIramoreHcHiaHaMn (°,°). 
JHAKO HEOOXOMMOCTh MpesBapUTeIbHOFO MPHTOTOBJICHHA TPHOpraHocusaHo- 
IATA HATPpHA HW MHOFOCTaMWUHOCTh peakIMH CHHKaeT WeHHOCTb STOO MeTOsA. 

B nacrostiei padore HaMH Mpelararorca HOBBbIe, MpOcTble H yOOHbIe MeTOHI 
SHHTe€3a OPPaHOCHJIOKCaHOB OMpeleseHHOH CTPYKTYPbl. OTH MeTObI OCHOBAHbI 
da peaKUHAX KaTaJIMTHYeCKOM JeruAPOKOHAeHCalMH OpraHOCchaHOB, CoslepxKa- 


mux cpa3su Si — H, c opranocumanomamMu HU BOLOH B MpHCyTCTBHM KOJIONI- 
qoro Hukea. Ileppaa peakilua, mporeKatolladA Mo Cxeme: 
OX Ja NTN vA 
— SiH-b HOSt— == SI0Si== Has (1) 
he ere \ 


WO2XKeT ObITb HCHONb30BaHa KaK JIA MOMyYeHHA MOHOMePOR H, B OCOOeHHOCTH, 
1ECHMMETPHUHBIX OPPaHOMHCHIOKCaHOB, TaK HM AVIA NO YYeHHA MNOJIMMePHbIXx 
)pranHocusoKcaHos. Bsuxy Toro uTO MexaHH3M OMPyHKUMOHAIbHOM KOHeH- 
‘all MCKIOUaeT B3AMMONEHCTBHeE OJMHAKOBbIX py MexTYy co6o10, a IpuMe- 
ICMBIT KaTamH3aTop He cmocoOcTByeT KaKHM-JIHOO MOOOUHbIM peakIMsM, 
3bIXOJL eeBoro mpoxyKta Jocruraer 80—90%. B ycOBHAX OMBITOB, B CTyyae 
iCHOJIb3OBaHHA TPHOpraHoOcuaHOOB, PeaKILMA KOHeHCaIlMH UX B TeKcaopra- 
{O(MCHJIOKCaHbI MpakTuyeckH He uMeet mecTa. IIpu ucceqoBaHHM peakHu MH- 
DEHHJICHAaHAMOa C H3ObITKOM TPHaJIKWJICHIaHa KOJIMYeCTBO BOMOPOHa, BbITe- 
IMBIUerOCA MPH peaKkIMH, MpeBbIIaIO TeEOPpeTHUeCKH BHIVACICHHBIE MO ypaB- 


{e@HHFO: , 
2RsSiH + (CgHs)2Si(OH)2, > RsSiOSi(CeHs)2OSiRs + 2H. (2) 


B mpomykrax peakilMu, HapsAfy C OKTaOpraHOTpHCHOKCaHOM, MOJIyyeHa 
iWKeKMNALAad (bpakWMA, KOTOpaA MO (PH3HKO-XHMHUCCKUM KOHCTAHTaM H JaH- 
IbIM XHMHYECKOLO H CHCKTPaJIbHOFO aHaJIH30B COOTBETCTBOBAIA TEKCAaIKUJIANCH- 
1OKCaHY C payqHKalaMu UCXOAHOTO TPuaJIKHJICH ana. 
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Ham ka3as10Cb BEpOATHBIM, YTO OOPasoBaHHe FekCaa/ KU AUCHOKCAHOB B MPO7 
wecce PeaKUMH MOXKET MPOHCXOAMTh B pesy/IbTATe B3aMMOACHCTBHA TpMaJKuT- 
cuslaHa C Bool, OOpasyrollelica MpH wacTHUHOH ernpaTalluu a | 
quota. 

JlelicTBHTeIbHO, IPH H3YYeHHH B3aMMOMeCHCTBUA TPHOPraHOCHaHOB C BO 
Joli OKa3aslocb, YTO OHH JIeErKO pearHpYIOT B MPHCyTCTBHH KOJJOHAHOrO HUKC 
c OO6pasoBaHHeM reKcaOpraHosMCHIOKcaHa MO CxeMe: | 


| 


Ni mean (3) 
2RsSiH + HOH — RsSiOSiRs + 2He. 


TlonyueHHble pesysIbTAaTbI IPHBesIH Hac K OTKPbITHIO BTOporo MeTO/a CHHTe- 
3a OpraHOCHJIOKCaHOB, HCXOJA 3 OpraHOCHJIaHOB, COJepxKalllHX CBASH 
Si—H. : 

B o6mem Buse peakuua (3) MoxeT ObITb BbIPawKeHa CXEMOH: 


aes Hig 
» sitt + HOH + HSi — > — SiOSi — + 2Hb. (4) 


vs Nor x | 

Sra peakUMA MOXKeT ObITh pacmpocTpaHeHa Ha MOJyyeHHe Kak MOHOMep-= 
HbIX, TaK H MOJMMepHbIX OpraHocHoKcaHoB. B oTmMuve OT paHee ONMCaHHbIX 
MeTONOB MOJIYYeCHHA TeKCaOpraHOAMCHJIOKCaHOB B3aHMOJeHCTBHeEM TPHaJKMJ-~ 
CHJIaHOB C CepHbIM aHruypuyom (!*), KpacHol okucbIo ptytH (%*) un cepHO 
KHCJIOTOH B IpHCyTCTBUH CcouleH pTyTH (4), peakIHA TPHOpraHOCcHJaHOB C BOZO 
B IIPHCyTCTBUH HUKeIA ABIAeTCA Gosee YOOHOL u WaeT Oovlee BLICOKHE BbIXObI, 
Kpome Toro, B peakwuu (*) MoryT 6bITb HCNOb30BaHbI APHJICHaHbl, YTO Obl 
HEBO3MOXKHO CieaTb IPH MPHMeHeHHH CepHOH KUMCJIOTHI BBHLY ee JesapHiNpyto 
mero elcTBus (15). TeyeHue peakunu mo cxeme (1) un (4) erKo KOHTpomupyerc 
NO OObeMy BbIJeIMBIUerocA BOLOpofa. CKOpOcTh peaKUHH MOXET JerkKo peryy 
PpOBaTbCA KaK KOJIMYECTBOM KaTaJH3aTOpa, Tak HW TeMlepaTypoH peakUWHOHHO! 
cpeabl. PeakiMH MOryT OCYILeCTBIATbCA KaK B PacTBOPHTeIAX (6eH30N, TO 
YOU, MeTpoweHHbI adpup u T. .), Tak H B UX oTcyTcTBHe (1%), 


QIKCNeEPHMeHTAMbHAA YACTh 


PeakuHH MpOBOLMIHCb B JBYFOpJbIX, KPYIJIOJOHHbIX KOIOaxX eMKOCTbK 
100 ma, cHaO2KeHHBIX OOpaTHbIM XOJIOJMJIbHHKOM HM TepMomeTpom. Bepxuuii 
KOHEI XOJIOJWJIbHHKa Yepe3 CKAHKY THULEHKO C CepHOH KHCOTOH coequHAICH 
C Ta3sOMeTPOM JWI COOMPaHHA BOMOpoAa. CHHTESI OCYIIECTBAAIHCb MyTeM Ha- 
rpeBaHiaA CMeCH OpraHocwwaHa C OpraHOcHaHOJIOM HIM BOLOH B MpucyTcTBuH 
KOJJIOMHOrO HHKeIA JO MpekpalleHua BbIeIeHHA BOZOposa. Ilocne okonya- 
HWA PeakIMH PeaKIUMOHHAaA CMeCh *UJIbTPOBaacb H NOsBeprasach tbpakwHoHH- 
poBaHHol meperonke. CBolicTBa MOJYYeHHBIX OPraHOCHJIOKCaHOB MpescTaBJIeHbi 
B Tad. 1. Hexoropble XapakTepHble CHHTeSbI IIPHBeeHbI HWKe: 

CuuHTes3 METHIMHITHATPHMPCHUARUCHAOKCAH A. 
Cmecb 10,2 r(0,10r-Mona) MerugqustTHacunaHa, 18,0r (0,065 r-mona) tTpuce- 
HHJICHIaHOa, 20 Ma Gex3oa u 0,001 r KaTanusaTopa, IpHroToBseHHoro mper- 
BapuTebHO u3 NiCl, u TpuoTHICHaHa, HarpeBalacb B TeueHHe 7 acon. 3 
9TO BPeMA BbieHI0Cb 1,5 1 Bonopoga. ocae dusibTpoBaHUuA MU OTTOHKH pacTBo-. 
PUTeIA HW MSObITKA MeTHIMSTHICHaHa PeaKWMOHHAaA CMecb NoABeprHyta ppak- 
IWMOHHPOBaHHOH BakyyMHOH meperouKe. Tlonyyeno 21,0 r (86,0%) meruagnstua- 
TpueHHIAMCHIOKCaHa C KOHCTaHTaMH, yKa3aHHbIMM B Ta6s. |. ; | 

CuHTe38 OuUC-(METHAAHITHICHIOKCH)LUhenuscu- 
Maua. 22,5 r (0,2 r-Mons) MeruagquaTuacunana u 8,6 (0,04 r-Mona) ueHuu-. 
cHlaHqnoa, 50 MI rekcaHa B MpucytctBuu ~0,001 r Ni HarpeBaJIHCb B Teue-, 
Hue 8 yacoB JO TeMMepaTypbl KHMeHHA pacTBOpHTeNA. 3a STO BPeMA BbINeNH- 
och 3,5 a Bonopoga. Tlocne orronKH pacTBOpHTeA H H3ObITKA MeTHIMSTHA- 
cuviana Obwio NomyyeHo 8,0 r TerpasTHIAUMeTHIAUCHIOKCaHa cr. Kun. 190— 
194° (760 mm). IIpu neperouKe octatTKa B BakyyMe BbiJeneHo 8,5 r dpakinn) 
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« (9H9D) ISOIS*(4+H®0-4) SH20 

« ®(SH9D) ISOIS*(* H80-4) HO 

x ®(2]°D) ISOIS®(? H*0) 

« ®(H°D) ISO!IS*(#H%0) SHO 
®(*H%D) ISO!S%(#H*) SHO 
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ct. Kun. 176—181° (3 mm). [locne Bropu4Ho MeperoHKH 00a BelljecTBa o6u1a- 
amu KOHCTaHTaMH, MpeycTaB/leHHbIMH B TaOuJ. |. 

Cuute3 RekastTuuatretpacuaoxkcana,. 19,0r (0,1 r-momsa) 
TerpasTHucuioKcana, 26,4 r (0,2 r-Moma) TpHSTHICHIaHONa 0,01 r kaTamH- 
3aTopa HarpepatH B TeyeHHe 30 MHH., 3a 9TO BPCMA BbIJeJIMIOCb 4,8 J BOO- 
pola. CMecb Obwia pagorHaHa 3 KOsIObI C eOUHbIM JecperMaTOpoM. BplyesleH 
36,0 r xHMAKOocTH c T. Kun. 120—175° (2 mm). BropvuHaa PppakWHOHHpoBaHHa 
MeperouKa NosBouua BbIqemuTh 32,0 r (71,2%) ReKkasTUITeTpacuoKcaHa, (pu- 
3HKO-XHMMUeCKHe KOHCTaHTEI HW JaHHble aHau3a KoTOporo Jab B Tad. 1- 

PeakiuaA MeTHAANMDeHUMICHAAHA c BOON. 20,0 
(0,1 r-Mona) MeruaqudenusicunaHa wu 0,02 r xmopucroro HuKeIA HarpeBall 
B Teyenue 10 MMH. 10 O6pa30BaHHA KOJWIOHAHOTO HUKeIA. CMecb oxJlaxK,asM 
HB Hee JoOaB aH 30 Mat Tomyoula H 1,8 Mut Bomb. Tloc1e HarpeBaHusa PeaKI{MOHHOH | 
cMecH B TeyeHHe 4 4acOB BbIAeIMIOCh 2,3 I BOMOpoa. 

IIpu cbpakiuouupoBaHHo BakyyMHOM MeperoHKe peaKI[MOHHOH CMeCH I0- 
myyeHo 17,0 (83,0%) rerpabexnusgumerniqucnioKcaHa c T. Kun. 200—203° 
(6 mm), n3 1,5848 (nepeoxaxgen). Tipu crosHuu Bce BelllecTBO 3aKpHCcTa/IM- 
30Balocb. IlepekpucTasM30BaHHble H3 JMOKCaHalleTOHOBOH CMeCH KPHCTAaJIJIbL 
umMeH T. mW. 49,0°. 


VWactutyT XMMHM CHJIMKaTOB Tlocrynus0 
Akayemun Hayk CCCP 4 XI 1958 


IMTHPOBAHHAA JIMTEPATYPA 


mas nH. Daudt, Jn FF, Hy de,-J,.Am.,..Chem....Soe-; -74-+386> (19523 


2s Sprung, D. F. Wilcock, Am. mat. 2483158 (1949); Chem. Abstr., 44, 201i 
(1950). J. T. Goodwin, Bpnr. mar. 671140 (1952); Chem. Abstr., 46, 10694 (1952). 
“Ww. I, Patnode, Am. mat. 2469888 (1949); Chem. Abstr., 43, 6220 (1949). 
5 W. H. Daudt, Am. mat. 2444555 (1948); Chem. Abstr., 42, 7317 (1948). ®M. Ku- 
mada, J. Chem. Soc. Japan. Industr. Chem. Soc., 55, 752 (1952); Chem. Abstr., 49, 2999 
(1955), 2G) J...Gultissen, A. Ganecber eg" Ind. chim. Belge, 17, 481 (1952m 
8’ L. H. Sommer, L. Green, F. Whitmore, J. Am. Chem. Soc., 71, 3253 (1949). 
® J. F. H ysde et.al.,.J- Am«Chem. Soc., 75, 5615 (1953), ~2°-K> 0A, A aap im aero 
H. H. Cononop; Er HW. xX poy eames ao KOX 26-1102 (1956). ™ MoT) Bre 
ponkos, JI. M. Yynecosa, H3s. AHCCCP, OXH, 1957, 1415, apr. cs. 112637 (1958). 


~ 


2-H. W. Post, Silicones and other organic Silicon Compounds, N. Y., 1949, p. 34.) 
%C. Herman, mar. @Pl 941286 (1956), PyKXum, 64816 (1957). 14M. T. Bopo#t 
KOB, abt. cB. 110968 (1958). 2 °W.-E."E.v ison, .-.-Ce--Ki-ptp ing... Chem, Soca 
1931, 2774. 1° H. ®. Opaos, ast. 3aapKu Nee 594006/23, 612284/23 (1958). 
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Hokaane Akagemun nayx CCCP 
1959. Tom 125, No 4 


XHMH ff 


H. E. MOK JIETHOB 


HHAMBUYAJIBHbBIE WMKJIOTEKCAHOBDIE YI JIEBOXOPOJIbI 
BEH3HHOBbIX ®PAKIHA HE®TEM CAXAJIMHA 


(ITpedcmaenexo axademukom A. B. Tonuueeeim 13 XI 1958) 


B npegbiqyujem coo6ujenuu (1) mpuBegenbt pesybTaTbl HCCAeLOBaHUA HHAN- 
BUyaJIbHbIX APOMATHYeCKHX YIVIeBOOPOAOB SeH3HHOBbIX pakWui, BLIKUMAIO- 
mux Jo 175°, Tpex MpoMbILWIeHHbIxX HePTAHIX MecTOpoxeHult CceBepo-BOCTOY- 
HOH uacTH Caxauua, a umeHHO Bocrounoro Oxa6u (nuacr 29), Sxa6u (nuactr 
13) u Ilapomas (nuacr 5). 

HACTOALLEM COOOLWCHHH MpHBOAATCA MaHHble O COCTaBe WMKJIOreKCaHOBbIX 
YIICBOAOPONOB STHX 2%e OCH3HHOBHIX (pakWHH, NosyYeHHble WO KOMOMHUpOBaH- 
HOMy MeToyly I’. C. Jlanyc6epra u B. A. Kasaucxoro c corp. (7). Morons: 50— 
100°, 100 — 128°, 128—150° u 150—175°, us Koropbix apomaTuueckue yreBo- 
HOPOAbI MpeBapHTebHO yaAJIMCb XpoMaTorpaduyeckouw acopOuuelt Ha cu- 
muKarese, Oblwin OObeAHHEHbI H MOABeprHyTbl aHaJIMTMYeCKOMY JerHApupoBa- 
HMI0. Katasiu3aTOpOM CJIY2KWJI MWwiaTHHApOBaHHbIli YrOJIb, MPHTOTOBJIeCHHbIM M0 
M. A. Mycaesy u I. J. Tansnepny (4), c noOaBKol xenesa, mpeqioxKeHHOH 
B. A. Kasaucxum u A. O. IInars (*°). pu temnepatype 300—305° u o6bemHoi 
cKopocTH 0,9 wukoreKcaH MpeBpalilaica Hall 3THM KaTaJIM3aTOPOM B MpOLYKT 
c mokasatelem mpenomienua (n°) 1,5001. Mpakunu yeruspupoBanuch Np 


ITOH 2Ke TeMMepaType 3a Ba MpoMmycKaHUA; MepBoe MpoOBOAMIOCh Cc OObeMHOH 
>Kopoctbio 0,9, BTopoe — 0,5. 

BpiqeeHHbIe H3 KaTaM3aTOPOB apOMaTHYeCKHe YIvIeBOLOPOAbI BTOPHYHOTO 
MPOHCXO*KMECHHA PasteAIHCh Ha y3kue *pakWMu Ha peKTUUKALMOHHOH KO- 
NOHKe 3c:pcbeKTHBHOCThIO B OO T. T., H HCCJIEOBAJIHNCb C MOMOLIbIO CI€KTPOB KOM- 
SHHalHOHHOrO paccesHUuA. BobuIHHCTBO CIeKTPOB KOMOHHAlMOHHOrO paccesn- 
4H 3aMMCTBOBAHO 3 padoTH I. C. Jlangzc6epra c corp. (°). 

TlomyueHHble pesyuJibTaTbl MpHBeyeHb! B Tabs. |. 

Haiimeno, uTo O€H3HHOBbIe MOFOHbI, OTOOpanHble Jo 175°, coyepxarT 11,18% 
IMKJIOFeKCAHOBbIX YIVICBOLOPONOB B Cuyyae Hepru Bocrounoro Oxa6u, 15,0%— 
Ixadu u 18,20% — uedru Tlapomas. Bcero uyentuduynpoBano B Hern Bo- 
TouHOrO Sxa6u 10 yraeBogxopopon u B Hedru Oxa6u u Ilapomas no 15 yrue- 
s300poyqoB. Kpome Toro, B Kaxkfoli HeTH Haliqeno 5 rpyiii yrmeBoxopoyos, 
)XaAPAKTEPH3OBAHHHIX THMOM aJIKHIbHOTO 3aMenjeHHA. IlomyueHHbIe pesyuJib- 
‘aTbl, KaK HW JaHubie o 25 Oen3uHax HedbTAHbIX MecTOpoxAeHHH CoBeTcKoro 
So103a (°), CBHJeTeIbCTBYIOT O GOsbIIOH HepaBHOMePHOCTH B COJep2KaHHU HHIM- 
SMLVAJIbHbIX IICCTHYICHHBIX IMKOreKCaHOB H 3HauMTeIbHOM mpeoOsaja- 
{MH OJHO- HM ABY3aMeleHHbIX IWMKJIOreKcaHa. 

B MaKcuMasIbHOM KOJIMUeCTBe B HCCJIeqOBaHHbIX HeTAX HalifeHbl: MeTHuJI- 
lwKOorekcaH, UMKoreKcaH, 9THIMAKIOreKcaH, 1,3- u ] ,2-HMeTH IMM KIOreK- 
‘aHbl. STH 5 yrweBoJOpomoB cocTaBMlu: B cmyyae Hepru Bocrouxoro 2xadu 
39,6%, Sxa6u — 64,0% nu Tapoman 74,2% (cunTran Ha CyMMy JeruspupyeMbix 
[MKs0rekcaHoBblx). Myjentru@uupoBaHHble yrvieBowoposy! NpeAcTaBJIeHbl, B OC- 
{OBHOM, OJ[HOKOMbUATLIMH COeLHHCHUAMM C KOPOTKHMM HepasBeTBJIeHHbIMH 6O- 
“OBLIMH Wenamu. M3 OuUNKMUeCKUX COeMHEHHIi BO BCeX Tpex HedTax IpucyT- 
TBYeT MeprupuHAaH, OOHapyXeHHbIli JO STOrO B POMALIKHHCKOM 6eH3HHe (6e3 
‘oNMUeCTReHHOM OleHKH) (7) U, B Bue MpemlonoKeHHA, B HeEOMTLarcKOM OeH- 
une (TpancrufponHfan) (°). 
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Ta6aunma ft 


LlukaoreKcaHopble yraesoxopogbl GeH3HHoB Jo 175° Hedte Boctounoro 2xa6u, 
2xa6u u Ilapomaa 


Copepxkanue, Bec. % | 
Ha CyMMy WHKJIOreKCaHOBbIX Ha OeH3HH JO 175° 
Yruepoxopospl 
Bor ee Sxa6u | Mapomat ae 3xa6u | Tlapomai) 
[luk morekcaH atl Te 13,6 (roo 1,66 2,48 
MerwsttuksIorekcaH 29) al Ne) Bowe 2,80 oyae 6,07 |} 
SOTHINK IorekcaH {beh 10,6 Wee) ‘les 7/ 1,09 1,38 | 
4 ,2-[MMeTHINHKJIOreKCaH 5,6 9,5 9,1 0,63 1,43 1,66 
1,3-.uMeTHILMKsIOrekcaH 1A Ll sR 10,6 ihe 2) ARO 1,93 
1,4-MMeTH IMMKJIOreKcaH 5,6 5,9 4,6 0,63 } 0,80 0,83 | 
Cymma CgHi¢ 36,4 36,7 Byes) 4,06 Doe 5,80 | 
A-TIPONHJIMNUK IOreKkcaH a 34 3.0 EY 0.52 0.54 | 
Mso0nponn lnk orekcaH ; : i ar 
{-MeTHJI-2-9THIIMKIOreKcaH 3,4 1,0 — | 0,02 0,18 
{-MeTHJI-3-9TH IMA KIOreKcaH — Pa Al 1,8 — Qe 0,33 
{-MeTHJ-4-9THIMMK IOreKc ad — 1,4 1,0 — O21 error ia 
1,2,3-TpHMeTHIMMKIOreKcaH eT 200 1,6 0,19 0,34 0,30 
1,2,4-TpuMeTH AUK sOrekcaH 155 ho Pats) 0,17 0,67 0,46 
1,3,5-TpHMeTHAMMKIOrekcaH Cue bl ill a Ce LbI O17. jp. Oran 
Tlepruapuy yan 1,0 ieA 0,6 (eda) 0,21 0,412 | 
Cymma CoHyg 4D 18,2 1254 0,36 2,74 2,18 
CyMMa MOHO3aMeLILeHHBIX 4,2 1S dG 0,47 0,27 0,30 
Cymma 1,2-3amMelleHHbIXx 5,0 Qi ikoaie 0,56 0,44 0,24 
Cymna 1,3-3amMelleHHbIx lo 72 DRS aot 0,81 0,41 0,43 
Cymma 1,4-3aMelleHHbIX 2 1,9 And O32 0,28 0,24 
Cymma 1,2,4-3amenleHHbIxX sl gt) 1,9 1,9 Og 0,28 0,34 
Beero AervApHpyemMblx WuKsIO- 
PeKCAHOBbIX YyrIeBOROposoB 100,0 100,0 100,0 14548 15,00 18,20 
B Tom uucse: 
6e3 3aMecTuTesel 14,7 WS) 142 1,63 1,87 2,66 | 
c 4 3amectuTesiem 43,4 Bill peo) 45,95 4,84 5,60 8,26 | 
c 2 3amMecTHTeAMU Sie 40,4 Bond 4,18 6,07 6,02 — 
c 3 3amecTuTeAMU 4,7 9,3 he, Oe a) 1,46 4532 


Bpipaxaio NpHsHatetbHocTh X. E. Crepnuy u B. T. Anexcansany 3a BpInou| 
HeHHOe HMM HCCeOBaHHe CIe€KTPOB KOMOHHAMOHHOTO pacceaHHaA. 


CaxasIMHCKHH KOMIMJICKCHBIM Ilocrynusto 

Hay4HO-HCCJIeAOBAaTeIbCKMM WHCTHTYT 12 XI 1958 
CuOupceKoro oTfeneHua 
AkajemunH Hayk CCCP 


UWUMTHPOBAHHAS JIMTEPATYPA 


PH. SE? TO aK Ae en OB, TEAR! 973711957)? TONGA A aH~acéep 

A. Kasauckunh, H3s. AH CCCP, OXH, 1951, 100. 3B. A. Ka3a HC K Ht if 
®. Ilaat9, Tp. Beec. copemjanua m0 xuMHH 4 Mepepad. Hedru, 3a. AH AsCCP, 1953 
4H. A. Mycaes, T. 3. Paaxpnep su, JAH, 88, 71 (1953). rc. an ih 
cOepr, Tl A. Bawxyanu, M. M. Cymuuckuit, Ocnopusle MapaMeTpbl cmek | 
POB KOMOMHal\MOHHOrO paccesHuA MHAMBULyaIbHbIX yrmesogopoyos, Mag. AH CCCP, 1956 
* CoctaB u cBolicTaa Hedreli u GeH3MHO-KepocuHoBbIX dpakwuit. COopx., M3y. AH CCCP, 195 
A. B. Tonunes, fT. M. Eroposa, Ir. A. Auuesa, B. B. Baskaesum 
TAH, 118, 110 (1958). 7 A.B. Tomunes, HW. A. Mycaes, A. H. Kucau® 
ckul, T. 0. Paapnepu, AH, 104, 93 (1955). *%A. B. Tonunest 
Pd Tans wep a Wie Mycaes, A. H. Kucnauuckuid, M. B. lum 
KuHa, JAH, 103, 1035 (1955). | 
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Joxrays Axanemuu nayx CCCP 
1959. Tom 125, Ne 4 


XHMHA 


K. H. NMOPTHOH, TF. B. CAMCOHOB u JI. A. COJIOHHHKOBA 


K BOMPOCY O B3AMMOJEHCTBMM KAPBHJA BOPA C KPEMHHEM 
(ITpedcmasaeno axademuxom A. A. Boueapom 16 XII 1958) 


Cucrema Oop — KpeMHUu — yrulepo mpuBseKaeT BHUMAHHe B CBA3H C BBI- 
~COKOH TBEPAOCTbIO, XHMHMYECKOH CTOMKOCTHIO H MOJIYMPOBOAHUKOBBIMH CBOIICT- 
BaMH COCIMHeEHHH B OMHAPHbIX OPpaHH4HBalOUlMx CHCTeMaXx. 

Tak, B cucTeme 6op—yraepoy cymlecTByioT coequHeHHA ByC u Bg,sC c 
TBepfoctb1o 5000—5500 xI/mM? (},*), B cHcTreme Kpemuit — yraepoy — co- 
emunenua SiC c TBepyocThIo 
3350 KI/mm? (°), B  cucTeme 
Oop — KpeMHHH TakxKe OOHapy- 
*KCHbI COeCIHHEHHA, OOaaro- 
ulHe BbICOKOH TBepOCTbIO HU 
-xumuyecKoli cToliKoctpio (4). 

MccneqopaHue paspe3a 
B,C—Si cuctempr B — Si — C, 
TpoBegzeHHoe Touom (°), He Ja- 
JIO CKOJIbKO-HHOYAb OJHO3HAaU- 
HbIX CBEJICHHH O CTPOCHHH 9TOK 
CHCTEMBI. aa 

B paG6ote (°) uccmeqoBaHbl 
HeEKOTOPble CBOHCTBA CIJIaBOB 
B,C — SiC, B yacTrHocTu qwH- 
TeJIbHad TOpAyad MpPOUHOCTb U 
CTOHKOCTb IIpOTHB TelJIOBOrO 
ymapa. Kpome Toro, B HeKOTO- 
pbx padorax (7,8) yka3bIBatoT- 
cA cmocoObl MOyYeHHA HU He- 
KOTOPbIe TEXHOJIOrMYeCKHe OCO- 
OeHHOCTH STHX CIVIAaBOB. 

B nwacTosueh padote OblIH Puc. 1. Muxpoctpyxrypa oe ee eer 
es sag lay vane pew ciara este 
HHA H CBOMCTBA CIWIaBOB, pac- 500% 

MOJIOXKeHHbIE Ha JIYYeBOM pa3- 
pese B,C — Sicucremsr B —Si —C. 

CnaBbl TOTOBHJIMCb TFOpAYHM MpeccoBaHveM cMeceli MOPOWIKOB KapOusa 
Oopa u KpemMuua Mmpu Temmepatypax oT 1700 go 2350° ¢ BpiyepaKol oT 1,5 Zo 
8 muy. XuMuyeCKHM aHaJH30M OblIO yCTaHOBJIeCHO HeKOTOpoe yJleTyYHBaHHe 
KPeCMHHA H3 CMIaBOB B Mpomecce ropayero mpeccoBaHHA. 

Vismepenue WHKHOMeTpHueCKHX YCJIbHbIX BeCOB CIIaBOB NOKa3aIO_ Ha- 
sim4Me yeTKO BbIpPaxKeHHOrO MakKcuMyMa pH 25—30 sec.% Si. 

THMMUHbIe MAKPOCTPYKTYPbI UCCIeNOBAHHBIX CIVWIaBOB MpuBeseHb! Ha puc. |. 
Yxxe mpu Jo6annenun 2 Bec. % Si k KapOusly Oopa OOpasyeresn taza 6oulee CBeT- 
soit OKpacku, YeM OCHOBHaa (thaza KapOuga Copa (puc. 16). Ho coxepxanusa 
20 pec. % Si B cnulaBe KOMMUeCTBO 92TOTI (a3sbl MasIO H3MeHseTCA; IpH 28 Bec. % 
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Si ee colep2kaHve 3aMeTHO BO3pacTaeT (puc. 1, 8), a MUKpOTBepfOcTb LoctTurae [. 
oxono 2000 KI'/mm?, ocTapasicb MpaKTH¥eCKH MOCTOAHHOH MNpH AaJibHeHUIeDs 
YBeIMYeHUM COfep%KaHHA KpeMHUA B CIaBax (puc. 2,a). Tak Kak TBepfocTHy 
Kpemuust cocTaBideT 850—890 KI /mm? (7), To sta casa MpefcTaBuAeT, M0-BHM-) 
MOMY, HaCbIIIeHHbIM TBePAbIM PacTBOpP Gopa u yrmepofa (uM KapOuya Oopa)) 
B Kpemauu. MuKpocrpyktTypa cliaBoB, HayHHad C 25% Si, oOHapykuBaet) 
yYeTKO BbIpaxKeHHble BbIeJIeHH 

Alam? aN 7 | XHMHUeCKOFO COeCIMHEHHA (pHc.) 
A Lee) 

C yBeinueHHeM cojepkaHist 
KPe€MHUA B CIWiaBax TBePAOCTH) 
BTOpOH (ba3bl BOspacTaeT, JOCTH-) 
rad Makcumyma B ~ 7000 xT’ /m* 
mp 40 —50 Bec. % KpeMHHA,) 
mocme ero CHHxKaeTcA Gh 

10 20 30 ees 70 80 3% bec% 35004000 kT/mm? (puc. 2,6). |p 
B cnmapax, HayHHan c OC 

Puc. 2. Muxporsepgoctb (a3 cnuiapos BaC—Si Bec. % KPeMHUA, Mexky 3epHa- 
MH KpeMHHeBOH HM KapOWHOF 

(pasbI HaGsOMaeTCA TOHKOSEPHUCTaA IBTeKTHKA (0 coyepxanua 80 Bec. % 
KpeMHHA B CllaBe). | 
PentTreHoBcKoe HCCJIeqOBaHHe CMaBOB NMOKa3biBaeT, YTO TpH oOaBeHuy 
20% KpeMHHaA K KapOufy Copa NOABIAIOTCA JIMHHM HOBO *asbl, KOTOpble CTa- 


fin ire Td ee a ae 
OU | eee een |. EEA.) ROR 
of WP iced all rer! So ala a 


“Nhe hearin RL Saal ad Mad ein aol Fy be. 
ess Sr SA 5: Os ea a Fee 


= 3847 
S 403 ‘SP a ey Ae 
Spiel omar ad War sel a BT Me Rea! 
7054 eee eee alae | SOS PANT 
FT) acer rt re | re es We ce 
2577 eae Melee te ey pS ee es oes | 
Fg calves bam oli SBMA Adie aw oe Beet ror | 
gh aml i sl Lael El AN We ea lari ental het ears ae i | 


; an eS a es} 
10 18 20 25 GO 38 40 48 50 55 60 65 70 75 8 850 


Puc. 3. IUltpux-quarpamma peutreHorpamM crimaBoB cucTembl BaC—Si 


HOBATCA HanOoee YeTKuMH pH 30—40% Si, mocne uero npu 50—70 Bec. % 
Si 9TH JIMHHH CMeLIMBalOTCA C JMHHAMM TBepforo pacrBopa Sopa Hu yrvlepora 
B KPCMHHM, XOPOUIO BbIPaxKeHHOrO MpH 75 Bec. % Si (puc. 3). O6OpasoBannue sTora 
TBEpAOro pacTBopa Ha OCHOBe KpeMHUA OOHAPyAMBaeTCA NO peryJIApHOMY CMe- 
I€HHIO JIMHHMM Ha PCHTTeHOrpaMMe B CTOPOHY MeHbIIMX YIVIOB, T. e. OOpasoBa- 
HH TBEPHOrO PpacTBOpa MPOMCXOAUT C YBeJIMYeHHEM NepHosa pellleTKH MO cpaB- 
HeHHIO C YHCTLIM KpeMHHeM. 

Hsmepenve 9u1eKTpoconporuBieHuA o6pasion oOKapy2xKuBaer MaKCHMYyM 
mpu 28—35% Si B cnaBax. 
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TakuM O6pa30M, Ha OCHOBe M3JIOXKCHHBIX BbILe JaHHbIX MOXKHO CieaTb 
bIBO OO OOpasoBaHuN TPOlHO cbasbl Copa c KpeMHHeM U yruepoyoM npHomusH- 
‘eJIbHOrO coctaBa B;SiC, c MukpoTBepoctTbi0 B ~7000 KT /mm2, vem u OObACHHeT- 
A BbICOKAA LIWIMyIOWLaA CNOCOOHOCTb CivIaBOB 6opa C KpeMHNeM H yrvieposom,. 
(CTaHOBJIeHHadA B pa6ore (°). 

Ora (:hasa OOsaaeT BLICOKOM AIMTeIbHOM CTOHKOCTHIO NPOTHB OKHCIeHHA Ha 
s03yxe, MO Kpaline Mepe Wo Temnepatypb B 1200°, u nporus JelicrBuaA MHHe- 
JAJIDHbIX KHCJIOT MH HX CMeCeH Ha XOJIONY U Np KHMAYeHHH (H3MeHeHHE B Bece 
a CyTKH cocTaBasxeT 0,0003—0,0008 r/cm?). 


Bcecol3Hbld HHCTHTYT aBHallHOHHbIX MaTepHasioB Tocrynuso 
MucrutyT MeTaoKepaMHKH WH cretciaBop 16 XII 1958 
Axayemun HayK YCCP 


UMTHMPOBAHHASH JIMNTEPATYPA 


ies alto Ba ke Ace Mueleiprcoim, Flaekis Gy panne Ban le DG aM co 
MOB, KOX, 28, 1076) (1954). *f. B. Camconos, pK®X, 30; Ne 10 (1958). 
YH. C. Bpoxun, B. ©. ®y uke, PKypu. Heopr. xum., 3, 847 (1958). *F. B. Cam- 
soHOsS, B. MW. JlIatrHmesna, JAH, 105, 499 (1955). ° F. Tone, Ind: and Eng. 
Beni. 30, 232) (1938). J. Gangler, J- Am. Ceram. Soc, 38, 367) (1950). 
ec. Finlay, Am. mat. 2529333, 1952. °A. Abbey, Bpnr. mat. 715878, 1954. 
ep. DP; OpmMouxut, B. A. Onenboaymo, VM. VY. Whadpan, CoOopx. «bop», Tp. 


<OH. MO XHMHM GOopa H ero coeqnHeHHH, M., 1958. 
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Jloxaagme Akagemun nayk CCCP 
1959. Tom 125, Ne 4 


A. H. MYJOBHK u ®. H. CATAUKOBA 


MPMCOEAWMHEHHE HEMOJIHbIX 9PHPOB KUCJIOT POCHOPA 
K HATPOH3OAMMJIEHY UW 9JTHJIBAHWJICY JIb®OHY 


(ITpedcmaenexo axademuxom B. A. Apoysoeom 19 XII 1958) 


B npegbiqyuyux pa6oTax Hamu ObIvIO ONMCaHO MIpHcoesqMHeHHe Auamkusdoe 
(POpUuCTHIX, AHaNKHMTHOOCHOpUCTHIX KHCIOT, KHCJIbIX SPHPOB aJIKWJI- HW apHy 
«poctbuHUCTbIX KucIOT, docdonyKcycHoro adupa, docdonaleroHa, HHTpU 
<pocboHyKCyCHOl KHCJIOTbI K HeMpeeJIbHbIM KaPOOHOBbIM KHCJIOTaM, HX aM 
aM, HATPHIaM HM 3:pupaM, CJIOXKHHIM 9PHPaM HeMpefeJIbHbIX CMMPTOB, AHA 
HeMpeebHbIM 3:HpaM (hOc*PHHOBbIX KHCJIOT, HEMpeeIbHbIM aJIberHaM 
KeToHaM (1), BbWio NOsyYeHO OOJbWIOe KOJIHMYECTBO TIPOH3BOLHBIX SCPHpPOB cog 
(PHHOBbIX H THOOCPHHOBHIX KHCJIOT, COJepKalluX pasIH4HbIe PYHKUHOHAI 
Hble Ppyrmbl. | 

IIpencTaBAIOCb MHTepeCHbIM paCWIMPHTb ciepy MpHIOKeHHA STUX pea 
IH Ha HEMpeeIbHbIe HATPOCOeCAMHEHHA MH HeMpeesbHble CYJIbOHbI, TaK Ka 
3TO OTKPbIO Obl BOSMOMRHOCTL paspaOoTKH MpoctToro Hu yAOOHOrO MeTO,a CHI 
Te3a HHTpodocduHOBEIX UH cybdoHdpocpuHOBbIx adPupoB. Oe sTH rpynnbl ci 
MHCHUHM ABJIAIOTCA TPYHONMOCTYNHBIMH WH NOyyeHHe UX OOBIYHbIMH MeTOaM 
yacTO COMps2xKeHO C OOJIbIHMH TPYAHOCTAMM WJIM BOOOMIe HE NMpecTaBsaeTe 
BO3MOXKHbIM. Tak, B paOote A. E. Ap6y3ona, Bb. A. Ap6ysona u B. II. Jlyror 
KuHa (*) OblIO OTMEYEHO, UTO B pe3yJIbTATe peakUHH CboctpuTOB C %-HHTporasiou 
AJIKUJIaMH TIpOHCXOAUT OO6pa3zo0BaHNe (pocdaTos; mo3qHee (°) B MpokyKTax 3TH 
peak OblWwIM HalieHbl TakxKe U HeMpesesbHble asc:upbil docdopHolt KUCJOTh 
Opupbl HATPOocpuHOBLIX KHCJIOT B STHX PeakKIHAX He OOPasyloTcCA coBCe 
AHOMAaJIbHO TIpoTeKaloT peakwHHn cocuTosw vu come WHasmKusmcocopucTbix KH 
JIOT C TasOuAcyIbponamMu HW ralouyAucymbpouamn (*). 

B kauecTBe HelpeeIbHbIX HATPOCOeAMHeEHH M CyJIb(POHOB B HacTOSAIes 
padote ObvIM MCMOIb30BaHbI HUTPOH30aMUJIeH H STHIBUHMICYIbdOH. Peakun 
MIpOBOAHJIMCh MPH HCNOMb3OBAHHH B KayeCTBe KaTaJH3aTOpa AJIKOFOJATOB Ih 
JIOUHBIX MeTaJJIOB, 6e3 pacTBopuTetelH. I1pucoequHeHue qumerusbocibopucres 
HM WHsTHMIocpopucTOH KUCJIOT K HHTPOH30aMHJIeHY MpPOTeKaJIO OYeHb JIerKO 
‘COMPOBOKLaOCb BbIAeeHHeM OoMbWWOrO KONHYeCTBa Tema. JLumeTuITHOpoe! 
(opucTad KucOTa Tepe MpHcoeqMHeHHeM, C WesIbIO OUMCTKH OT MpHMecelt 
NOWBepralach O6padorKe (HarpeBaHHe C MoOcJeLyromleli MeperoHKoH) c HeG6OubI 
IUMM KOJIHYeCTBOM TPH9THIaMHHa. 


RONa 
(RO)sPXH + (CHs)2CH — CH = CHNO, —— (CHs3)eCH — CH — CH, —INOp, 


X= POR) | 


rae RK = CH; uC,H;; X=O nam S. IIpoxyxts: peakuuu mpencrapsaror coool 
Mle pePOHAIOMLHeCA 2KUAKOCTH CO C1aObIM 3alaXOM, OKPallleHbl B C1aGO-*KeNITHIL WBeT 

IIpucoequHeHne K HUTpOus0aMHJIeHY 2THIOBOTO supa chocibouyKcycuol 
KHCJIOTbI MpOTeKaeT TPyHee; WIA ee OCYMIeECTBIeEHHA TpeOyeTcA MpHMeHeHU 
S3HAYMTeIbHOFO KOJIMYECTBA AJIKOPOJIATa H HarpeBaHWe peaKIMOHHBIX cMecel 
B TeyeHHe HecKOJIbKUX wacoB mpH 100—110°. B nayane peakuuu Ha6moyaertes 
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| 3HANHT@IbHBIM MHIYKUMOHHBIA MepHog. KoucraHTbl MOyueHHEIX MpoOyKTOB 
UpHBenenbi B Tada. 1. Tonumepu3sauua HuTpoMsoaMueHa B Mpouecce peak- 


‘TT ArOaEaecienel 


CoyepxaHue 
oe : T. kuu.| P, B cae Socora.? lass 
oe 2 sees ¢ 
e BeujecTBo gee ve on ae x 
3 Halig. | sera. | Hafiz. | sea. | & 
Q 
1 | (CH3)sCH — CH — CH,NO, | 130 5 |1,4503}4, 1740} 51,57] 54,00} 13,93] 13,76] 36 
O = P(OCHs), 
2 sasscsiss tase 144 4A 1, 4480)1, 1218] 60,40 | 60,24 | 12,36 | 12,23] 37 
O =P (OCGHs)s 
3 (CH3)2CH — CH — CH2z—NO,] 1314,5}) 2 |1,4887/1, 1964] 58,16} 58,49 12,88} 12,84] 27 
| 
S =P (OCH). 
4 | (CHs)eCH — CH —CH.NO, 
: | 170 | 3 |1,4672 8,70| 9,09] 40 
» | (C2H;0),P — CH — COOGH; 
Ta6munma 2 
ConepxaHHe 
MRp choc@opa 3s 
; T. xun.| P 5 B% 
= Beuyectso * aon bea ny a,° : 
Zz Halil. BbIY, Hayy. | BbIY. a 
Pd (20) 
O 
I] 
4 (CH30)2PCH2CH2SO2C3Hs 180 {3 13,62} 13,45) 70 
O 
il 
2 | (CsH50)2PCH2CH2SO2C2Hs5 184 |1,5|1,4632)4, 2209) 58,26) 58,80) 11,57) 12,28) 54 
O 
I 
3 (#-C3H,O)2PCH2CH2SO2C3Hs5 190 | 2 1, 4626/1, 1528) 68,38) 68,10) 10,73] 10,83] 34 
O 
nT 
4 | (#-CyHoO),PCHeCH2SO2CoH; | 208 (3 |1,4596/1, 1094) 77,52] 77,35] 9,79] 9,79) 32 
O 
I 
5 | (C2H50)2PCH2CH2SO2C2Hs 188 | 2 10,96} 11,29) 46 
CHO. 147 
6| 2 NpCHscHSO.GoH, | 204 |2,5 13,09] 12,79] 40 
Celi 


* Bemectpa 1, 5 u 6 mpH KOMHAaTHOM TemMepatType ObICTpO KPHCTaMIM3yIOTCA. 


IHU HaGwtOlamtacb JIMIb B Cla6oli crelleHH. Belin mpoBexeHbl OMbITbI 10 MpH- 
COeIMHeHUIO AuaTHMcoctopucTol H AUMeTHITHOPocHpopHcToh KUCMOT K (ypua- 
HUTPOSTHJICHY WM w-HATPOCTUPOY B MPHCYTCTBUM aKOTOMATOB IWLeOYHbIX Me- 
TasiOB M OpraHuyeckux OcHOBaHHH. Hecmorpa Ha mpuMeHeHHe Oomee MATKUX 
KaTaJIM3aTOpOB, MO CpaBHeHHIO C aJIKOFOJIATaMH,— NMMMpHAMHa MW TpPHSTHJI- 
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aMMHa, a TaKKe NpoBemeHve peak B pacTBOPaX, NOMMMePU3aHA HATPOOM 
(pHHOB BO BCeX culy¥aAX MpoucxosNa ObilcTpee NO CpaBHeHHIO C peakUweH Mp 
coequHenna. IIlpomykToB MpvcoeqMHeHHA BbIJeHTb He yalocb. B pesymbTaT 
HarpeBaHHA PeaKUMOHHbIX CMeceli B TeYeHHe HeCKOJbKAX YacoB upH 80—9C} 
ObIIH BbIJeeHbl HCXOHbIE MpPOAYKTHI. | 

Kak M3BeCTHO, HeMpefeIbHbIe CYJ_POHbI eTKO MPHCOeCAMHAIOT MO ABOHHO}) 
CBA3H Pa3JIMUHbIe HYKJeCOPUJIbHbIe PpeareHTbl C OOPasOBaHHeM Pa3JIMYHbIX Mpa 
H3BOJHbIX MpeMeIbHbIX cysmbdouos. JuanKumdochopuctple, WHaIKUITHOMOCH 
PHCTHI€ KHCJIOTHI H STHOBLIN sup SITHICPOCPHHUCTOH KHCJIOTbI MpHcoeqHHAIO 
CA K BHHUJISTHICYIb(OHY B MPHCYTCTBHU aJIKOFOJATOB LULeJIOUHbIX MeTaJJIO} 
OUeHb JIeErKO, C HeOOJIbINMM HHIYKIUHOHHbIM MepHOJOM, UH COMPOBOK[alOTCA Bbh 
JIe@ICHHEM 3HAUHMTeIbHbIX KOWMYeCTB Tena. IIpoqykTbl NpHcoeqHHeHUuA mpe 
CTaBIAIOT COOOH MeperoHAIOMMeCH MKUAKOCTH WIM KPHCTadIMuecKHe Tesla, Sec 
IBeTHbIe, CO CaObIM 3anmaxoM (TaGu. 2). 


O 
I 
CHy=>CHSO; = GH, =: (RO)FCH = (RO):P CH, = Che S0,— Gr, 


Boia MpoBeyqeHa peaKUHA BUHHISTHJICYIb*OHA C STHJIOBLIM sc—upom doc@ou) 
YKCYCHOH KUHCJIOTbI B NIpPHCyTCTBHH 2THAaTa HaTpua. IIlporekaeT OHa OUeH 
39HeEPprHyHO, HO BBbIAeCIMTb MpOyKT peak H3-3a OCMOJICHHA PeaKIHOHHO! 
cMecH B Wpowecce meperoHKH He yJlalocb. 

PeakuHH, OMMCaHHble B HacTOAelH padoTe, NpOBOMIHCh MO OOMIeH MeTO4 
JWUKe NOpo6uHO onucaHHol pauee (1). B peakuuu peareHTbl Opaucb B 9KBUMO+ 
JIEKYAPHBIX KOMHYeCTBAX (1/99 — 1/39 MOA). 

Ha mpuMepe HUTpOM30aMMJIeHa HU BHHUWJIITHICYIbdusa NOKasaHo, YTO Mavi 
KHIocopuctThle HW WHasiKHJITHOPOCHOpHcTHIe KHCJIOTHI, KHCJIbIe 9*PUPbI aJIKH 
(pocHHUHCTHIX KUCJIOT, B MPHCYTCTBHH WleOUHOTO KaTasH3aTOpa, CMOCOOHS 
A 10 ABOHHOM CBA3H %-HeMpeNeIbHbIX HUTPOCOeCAMHEHHH UM CYJIb 

OHOB. 


Ka3aHckult rocyapCTBeHHbIi yHMBepcuTerT Tloctynuso 
um. B. HW. Yabsnopa-Jlenuna 28 XI 1958 


UAMTHPOBAHHASA JIMTEPATYPA 
}A-~H. Ilymopuk, Yen. xuv., 5, 547 (1954). %A. BE. ApOysonm 


Ba As Apo6ysos, Be Hoe JlyrosaK#u, Use. AH CCCP; OXHs, 1947) 53am 
FI. F. Allen, J. Am. Chem. Soc., 79, 3071(1957). 45. A. Ap@y3os, H. IL Brame 
roHocuesBa, KOX, 27, 2356 (1957). | 
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Aoraxagn Aranemun nayx CCCP 
1959. Tom 125, M4 


XHMHA 


Akayemuxj A. B. TOMUHEB, B. Ml. AJAHHA u ©, HW. YEPHbIA 


K BONPOCY O B3AMMOJEHCTBHH OJIE®HHOB WH AMMHAKA 
Bi IPHCYTCTBHUW OKHCHbIX KATAJIH3ATOPOB 


Tlepepa6orka omepuHoBsIx H OTUACTH MeTaHOBbIX YIeBOLOpOOB Ha HUT- 
DHJIbI ABJIACTCH OMHUM H3 HOBBIX Npolleccos. Ona GasupyercaA Ha peaKkItHu He- 
IPeCJIbHbIX YIVJICEBOAOPONOB C aMMHAaKOM, IIpoTeKalolleH mpu TeMMepaTypax 
fopanka 470—500° B mpucyTcTBuN OKHCHbIX KaTaJIH3aTOPOB: 


RCH = CHe + NHs > CH3CN + RH + Hy 


; Peakuua HemocpescTBeHHoro B3anMOfelicrBua owebHHOB Cc aMMHaKOM 
bIIa OTKPbITAa B MOCeTHee AeECATHJeTHE B CBA3H C paOoTaMH B OGaCTH aMHHH- 
poBaHHA. HanOonee mOHO 9Ta peakKUMA U3y4aacb C 9STHeHOM M Mpomu- 
1e€HOM. 

Terep (') u3yuam peak MpomuieHa C AaMMHaKOM IPH MOBbILICHHOM J\aB- 
ICHHM HW TeMMepatype nopagKa 370—380° C, mpv MOAApPHOM COOTHOUIeCHHH aM- 
Maka K mponumeny 5+-4: 1 Ha KaTamM3aTOPOM, COep»xalluM BOCCTAaHOB- 
IeHHbIe OKUCcH Co u Ni, peakIHiO MponaH-MponHseHOBbIX CMeCceli, PeaKILHI0 
IEPHHOB C AMMMAKOM C HeOOJbUIMM O6aBJeHHeM BODHI. 

Jjeutou u Buon (*) 6pla mpopexena OOWIMpHaxA padoTa MO H3y¥eHHIO TAKUX 
pakTOpOB, Kak TeMMepaTypa, MOJIAPHOe COOTHOIeHHe peareHTOB, BPeCMA KOH- 
raKkTa, JaBJIeHHe HW MpHpOMa BCTYMAIOWNX B PeaKIUHIO YreBOAOPOAOB. 

BcecropouHHee u3y4yeHHe peaKkIMH B3aHMOeHCTBUA OePHHOS HU aMMHakKa 
3 IIPHCyTCTBHH OKMCHBIX KaTasHM3aTOpoB mpoBeyeHo IInars u Boapnuuei (°*). 
AMM U3y4eHO BAIMAHHEe TeMMepaTYPbI, MOJIAPHOTO COOTHOWIEHUA PeareHTOB, 
‘KOPOCTH TpomyckaHHA peareHTOB, MPHpObl yreBoRopona. 

Hamu u3yyanacb peakIHa B3aMMOJelCTBHA H3060yTHJIeHa HM aMMHakKa Hall 
repMAHCKHM IIpOMBIIWIeHHBIM Katasmusatopom Ne 1360 cocrapa: MoO; 10% 
1 Al,O, 90%, mp STOM B 30HY peakUMH BHepBble BBOLNICH HCl. Peakuus 
IPOBOANACb B MapoBol tpa3se B CTCKIAHHOH alnmapatype. Peakrop mpeycraB- 
IA CoOOOH KBapueBy!o TpyOKy AauHOL 700 MM wu AuameTpom 18 mm. Ha Be Tperu 
Boe JVIMHbI peaKTOP HaMOJIHAJICA KaTaJIM3aTOpoM. PeakUus MpoBOAMIaCb 
3 MHTepBale Temmeparyp 290—500°. Mo.aspHoe cooTrHomenue H300yTHIeH: 
aMMHakK MeHAIOCh B Mpeyemax 1:2 01:5. Xaopnerpli BoOpor nofaBalca 
3 SOHY peakuMu “3 annapata Kunna. IlomyueHuble *XUAKHe MpOLyKTbI Mepero- 
IJIMCb Ha Tpu dpakunu: l-a @pakuua 44—90°, 2-5 dhpaxuua 9YO—98", 3-H 
ppakuua Bbiuue 98°. KauecTBeHHbI aHaiu3 dpakUMH Ha cofepxKaHHe HHT- 
)HJIOB MPOBOLMICA MO OKpallIMBaHHI0 BOAHOFO COM WIM COA CHUpPTa pH AoOaB- 
[CHUM K aHaJIM3HpyeMOMYy KOHAeHCaTy PacTBOpa XJIOPHOTO xKesesa, HeMTPadH- 
OBaHHOrO aMMHaKoM H 0,5 cM? H30aMMOBOrO cnupta. Y BbIeJIeHHOrO C MOMO- 
bIO Me€PerOHKH AILCTOHHTPHsa ONPeAeAHCb: YHeJIbHbIM Bec H MOKasaTe/b 
ipenomienua. Mgenrupukalua MOYYeHHOPO AalleTOHUTPHJa MPOMSBOAMMAaCb My- 
€M MOYYCHUA KPHCTaMMYeECKOrO MPOUSBOAHOrO C PMOprOUHHOM HM oMpese- 
leHUA erO TeMMepaTypbl MiaBJIeHHA. 

B onpirax, mpoBeyeHubix B oTcyrcTBHe HCl, nojyyenuble pesyibTaTbl BIIO/IHe 
OBNaaJIH C H3BeCTHbIMH JIMTepaTYPHbIMH JaHHbIMH. 
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O6OpasoBpaHHe HUTPHIOB HayHMHaeTCA MpH TeMMepaTypax peaKIMH  BbILUEe) 
400°, nocrurad MakcuMyMma mpu TeMMepaTypax nopayKa 480—485°. Tospuue- 
HHe TeMiepaTypbl Bbille 500° npHBOLHT K YMeHbINeHHIO BbIXOJla alleTOHHTpH1a.) 
Vismenenve B pale ONBITOB COOTHOWICHHA BCTYMAIOULMX B peakI[MIO peareHTO 
NOKa3avl0, YTO HaWJYUNIMM ABJIACTCA COOTHOLMeHHeE AaMMHaK : yruiepoq = 5: 1. 

Untepeca 3aclyxKuBaloT ONbITH, MpoBoxuMBle B mpHcytcTBHH HC]. Hexo-+ 
TOpble H3 3THX ONMbITOB MPHBOAHM B Tad. |. 


Ta6Oauna 1 


Bausnne HCl nwa Bbixo aleTOHHTpHia pH B3aHMOjeH~- 
CTBHH H306yTHJIeH — aMMHaK — XJIOPpHCTHIM BOOpOL B 
IIpHCyTCTBHH OKHCHOTO KaTaJM3aTOpa (MOJIAPHOe COOTHO- 
menue NHg: C =5: 1; o6pemHaa cKopoctb nogaun 0, 121-1) 


Bpixoq aleTOHHTpHsa, ¥ 
0 ; 
i - | cea 
OMBITOB °C ee c Hcl 
6es HCI c HCI B% 
18 400 caenE | as 
20 420 ce bl (Re 3 = 
38 450 Cue bl Pee ras, 
42 470 Pel 14 43 
47 480 Dts NEA 46,2 
Dil 485 Dt (9,6 | 46,4 


Kak BuHO H3 Ta6l. 1, mpucytTcrBue HCl nopbiliaeT BEIXO], aleTOHUTpHa. 
J/axke B Tex OMbITax, Pe BbIXO] alleTOHUTpHa Obl] HE3HAUMTEJIbHbIM, B IpHcyT- 
CTBHH XJIOpHCTOrO BOOpoya OH BospactaeT JO 19,6% Ha MpopearMpoBaBlUHl 
H300YTHIeH. ITO 3HAYHTEIbHO MpeBbIllaeT BbIXOA alleTOHUTpua, MOU yYeHHOre 
B TeX Ke YCJIOBHAX H Ha TOM Ke KaTaJlH3aTope, HO B OTCyTcTBHe HCl, B pa6éo- 
tax JlentoHa u Buona (*), rye OH Obit paBeH 4,1%. 

Hapsfy c alleTOHHTpHJIOM HaG0Jaoch O6pa3s0BaHHe MpONMOHUTpHa H 
BbICIUHX HHTPHJIOB. 


Tlocrynus0 
19 XII 1958 


Aorsagqn Akagemun nayk CCCP 
1959. Tom 125, Ns 4 


PHSHYIECKAA XHMH fA 


B. A. BAKAEB, B, ®. KMCEJIEB u K. Fr. KPACHJIBHHKOB 


TOHW)KEHHE TEMIMEPATYPbI NJIABJIEHHH BObI B KAMMJWIAPAX 
MOPHCTOLFO TEJIA 


(ITpedcmaeneno axademuxom M. M. J[y6urnunem 24 XII 1958) 


SaBHCHMOCTbh MexKy MOHH2KeHHeEM TeMMepaTypbl MiaBseHHA BeulecTBa AT 
1 payHycoM KaNWJIaspa 7, B KOTOPOM OHO COpOHpoOBaHO, H3yyaOCcb B paboTax 
*°). B pesyibTaTe STHX HCCeqOBaHH Obliu OMpeyeseHbI TeMmepaTypbl, IpH 
<OTOPBIX MPpOHCXOAMT asoBblli Nepexoy copOupoBaHHoro BelllecTBa B Mopax, 
i noka3ano (*,°), uro 3aBucuMocTb AT oT r OfMHaKoBa JIA alcopOeHTOB pas- 
IMYHOrO XMMHYeCKOLO cocTaBa. TakKHM OOpa30M, H3 JaHHbIX MO H3MeHeHHIO (ba- 
3OBOrO COCTaBa COPpOHPOBaHHOrO BelUleCTBa B 3aBHCHMOCTH OT TeMIepaTypbI 
MO2XKHO MOJIYYHTb KOJIMYECTBEHHYIO XapaKTePpHCTUKY CTPYKTypbl nNopucTroro 
reyla, ECJIM OMpeeATb HE TOIbKO payuyc, HO H OObEM KaNHAJIAPOB, B KOTOPbIX 
IpOHCXOAT PasoBble npeBpamenua. Tloqo6HaA 3aqayua B paOotax (!-°) He cra- 
3H aCb. 

KosnuectBo agcop6arta B | r aycop6enTa, niaBauleroca mpu Temiepatype 7, 
MOX%KeT ObITb OMpefeIeHO H3 TeMJIOCMKOCTH CHCTeMbI agcopOeHT — aycop6ar. 
JHaKO MpoBeeHHe MPAMBIX H JOCTATOYHO TOUHBIX H38MePeHHH TemMOeMKOCTH 
3 INHPOKOM HHTepBawle TeMMepaTyp WIA reTepOreHHOH CHCTeMbI, B KOTOPOH 1po- 
ICXOJAT (Pa30Bble MpeBpalleHuA, MpecTaBaeT CcOCOH TpyAHYIO 9KCIepHMeH- 
‘aJIbHYIO 3ayjauy. Bomee MpOcTbIM, HO YYBCTBUTEJIbHbIM METOJOM ABJIA€TCA KOC- 
3eEHHOe OlpeseyieHHe TeMJIOCEMKOCTH IyTeM H38MepeHHA TeMIepaTypONMpoBos- 
iocTuH cuctembl A. IloceqHAA CBA3aHa C TeNJIOCMKOCTbIO C COOTHOLICHHEM 


wie @ — muloTHOcTb, k — Ko3sduWHeHT TenONpOBOAHOCTH cHCTeMbI. Kounye- 
‘TBO TEIJIOTbI, KOTOPOe HEOOXOMMO COOOUINTb CUCTeMe JIA HarpeBaHHsA ee OT 
emllepaTypbl 7, re Becb afcopOaT B KanWJIApaX HaXOJHTCA B TBepLON dase, 
(Oo Temllepatypbi 7, Kora yacTb acopOaTa Mepellwia B KUAKOCTb, ONpekemAeTca 


sbIP axKCHHEM 
i 


Q=\ c(T)aT +4F (7), 
r; 
qe cy) (T)— TemmoemKocTb Bceli CHCTeMbI, g — yeuIbHad TemlOTa MWiaBleHHim 
‘cop6ata u F(T) — kounuecTBO %KUAKOCTH, KOTOPaA OOpasoBalach pH TeM- 
leparype 7. B BeaHUHHe 9KCIepHMeHTAaIbHO OMpeweeHHOH TenmOeMKOCTH 
-CKPbITOM Bue OyseT COsepxKaTbeA TenwoTa PasoBoro Mepexofa, OTHECeHHaA 
‘ H83MepeHHOMY HHTepBasly TemMepatyp (”), T. e. 
aF (T 
c= Ban(Nnt qa. 

Tia onpeneieHus ¢ U3 JaHHbIX MO TeMMepaTypOMpoOBOAHOCTH HeoOXOLHMO: 
Ue 3HATb MJOTHOCTb CHCTeMBI p H ee TEMMOMPOBOLHOCTb Rk. OTH BesIMUYMHbI Me- 
aIOTCA C H3MeHeHHeM (pazoBoro cocTaBa. Mp! Moxem onpexemutb k/p TOAbKO 
WA MpesenbHbIX cyyaes — TemMepatypbl 7), Korza aycopOaT mpelcraBusner 
o6oli TBepfoe TeN0, H Ts, Kora alcopOaT pacnaBMJICA, T. €. KOra USBeCTeH 
a3oBblii cocraB aycop6ata B Kanusaapax. IlpopeqeHHad HaMH OleHKa Besn~ 
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unubl k/p, MCXOAA W3 SKCMepMMeHTaJIbHO MOMYYCHHBIX 3HaYeHHH A MA STUY 
KpaliHux C1yyaeB, MOKasbIBaeT, YTO AIA BOMbI, ACOpOHPOBAHHOH Ha CHAMKE: 
rejle, OHH pa3zMuaiorca He Oomee 4em Ha 10%. C wWembio ympouleHHA pacuen 
MbI MOJOXKUIH OTHOMeHHe k/p = const*. Torya 


const* dF (T) (1 
c= —— =0,(T) +9 qr: 


Bipenemax clemaHHoro MpHOIWKeHHA B OWCHKe Be MIHHBI k/p ecrecTBeHHO ACh 
MYCTHTb, YTO YJ{eJIbHbIe TEMOCMKOCTH BOLbI H AbAa MH CKpbITAaA TEMNOTA Mepexona f 
He 3aBHCAT OT TeMMepaTy pHi. B 9TOD| 
cayuae C,(7) 6yeT MeHATLCA, Tal 
Ke Kak u F(T), c u3MeHeHHeM (bay 
30Boro cocTaBa cucTempl. 113 Kasay 
PHMeTpHuecKHX H3MepeHHH MeTO} 
JOM TOCJI€EOBaTeIbHBIX MpHOHy 
*KeHuH MoxHO Halitu dF (T)/d 
Heo6xouMo OTMeTHTb, 4TO, 10 
CKOJIbKY Ye bHad TEMMOTA MAB 
HHA BeIMKa, TO axKe OTHOCHTEJIb» 
HO HeOouIbluI0e KOJMYeCTBO TWa 
Balleroca BetlectBa dF(T) npuB 
eT K 3HaAYHTeJIbBHOMY H3MCHCHHK 
Cc, a CJIeOBaTeMbHO, HM A. Taku 
Puc. 1. A — 3aBucuMocTb oOpaTHOH  BeMUMHBI 00pa3om, HeECMOTPpA Ha PAD qony, 
TeMNep aTyPONPOBOHOCTH * OT NOHMKeHHA TemMNepa- ULeCHHH, HMeOUIHX MeCTO B pacyeTed 
TYPbI WaBIeCHHA BOLI, copOnpoBaHHON oOOpasilamu MIpakTHYeCKH 9THM METOJOM MOXKE 
BC-I (1), KCK-2 (2)** w,KCM-1 (3) mpu_ p/ps=1.  onpenenuTs OObeM2KUKOCTH,OOpa 


5 — mpouspogupie of ecopOuHoHHbIX BeTBEM H30- « 3 
A HHOU TeMITTepa) 
TepM afcopOunu Mapos Bosb npu 20°. B— seruuc- SOR ABCC? gb Je P 


senuple u3 B no ypapueuuio (3) mud pepenuuanp- TYP B NOpax ajcopOeHTa. 
Hble KpMBbIe] paciipeyemeHHA oOObeMa Top MoO Ux M3mepenua TeMHeparTy polpo 


paguycam BOJHOCTH CHCTeMbI MbI MIpOBOLH 
BHOH3Me€HEHHbIM MeTOJOM «JIHHer 

Horo pocta TemMlepaTypbm (*). B kayecTBe aycop6eHTOB MCnOb30BaHC! 
‘cHMKareiw KCK-2, KCM-1  o6paseq Henopuctoro KpemMHesema BC-! 
JIA KOTOPbIX ObIH H38MepeHbI H30TePMbI acopOunu mapos sBogp. Ipu 
MeHeCHHbIe B padoTe OOpasUbl MPeABapHTeIbHO BbIep2xKUBAIMCh B aTMOctpepé 
HACbILNLCHHBIX NapOB BOJbI JO MOCTOAHHOFO Beca, MOcsIe Yero NOMeLLaIHCb B Ka 
JIOpuMeTp WIA ONpezeteHua A. M3mepenua TemnepaTyponpoBoHOCTH MpoBo4 
JWWIMCb OT TeMIepaTypbI 2%HAKOrO as0Ta (pH YTOM MpemNoNarasocb, YTO BCs 
BOWa HaXOMTCA B 3aMep3ileM COCTOAHUM) Jo Temnepatyppr 275° K. Tomyuen: 
Hble JIA HCCe€OBAHHbIX OOpasuOB 3aBHCHMOcTH const/A OT TeMMepaTypbI pH 
BefeHbl Ha pwc. 1A. Ja onpezeneHus 3aBucumocru dF/dT or temnepas 
TYPbIl Hao, CormacHo ypaBHenuio (1), 43 yKa3aHHbIX KPUBbIX BbIUeCTbh KPHBYK: 
const/A, COOTBeTCTBYIOULY10 Cy (7). SHad BeMHUMHBI const/A, NOyYeHHIe v3 y | 
J\eJIbHbIX ONbITOB MPH KpaHUux TeMMepaTypax 7, u Ts, 3TY KPHBY!0 MOXKHO Halt 
TH MeTOJOM MOcIeAOBaTeIbHbIX MpHOMMKeHHH. Ja oOpasua KCK-2 raxaa KpH- 
Bad, BbIUMCICHHaA B NMepBOM MpHOIMKeHHH, MpuBeyena wa puc. 1A. Jas 
pacueTa 3aBHCHMOcTH OObeMa OOpasOBaBIIeHCA BOAbI OT TemnepatypHl F(T) 
ciekyeT IWpoMHTerpupoBatTb KpuBble dF (T)/dT. Pesyabrars! rpaduyeckoro UH- 
TerpHpOBaHHA TaKOM KPHBOH, NowyyeHHOH iA OOpasua KCK-2, npupesens 
Ha puc. 2 B. Iockonpky dynkuusa dF(T)/dT, a cneqopatenbuo, u F(T) comepxKat 
NOCTOAHHYIO BeIMUHHY, KOTOPaA U3 OMblra He oONpexenaetcs, Ha puc. 2 B 
MbI TIpeACTaBHJIM MOMYYeHHbIe PesyMbTAaTbI B OTHOCHTebHLIX BemMUnHAaX F(T)/F 
(273°), rue F(273°) — oOmee komMuecTBO BOAbI B MOpax mpu 273° K 


const/A —_ 


* B pemmunny const BxoqAT nocToAHHble MpuGopa, a Tak»Ke NOcTOAHHBIe oMbiTa, HanpuMep 
TIVIOTHOCTb SaCbINNKH AW T. Tl. 

** Bauny ae tan, B 9TOM pacueTe JoNymeHHi HeT HeOOxO_MMOCTH BO BTOPpOM MpHO6H- 
*KeHHH Cy (T). 
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Teopua KanwiaapHo KOHeHCallHH ycTaHaBuINBaeT CBA3b M@K]LY MOHHKe= 
HHeM TeMMlepatypbI PasoBoro MpeBpallleHusA HM PaMyCOM KanMJIAPOR, B KOTOPBbIX 
colepxKHTCA CopOupoBaHHoe BeulecTBO. Mcxoxa u3 TOrO,4TO KULKOCTb B Kanu 
“IAPe 3aTBepKeBaeT Mpu TeMnepatype, AA KOTOpO ympyrocru napa *xMAKOCTH 
B kallHWIApe H Hal TBEPAbIM BeleCTBOM OyAyT OLMHaKOabI, B (*) Jana cmeqyt0- 
ila 3aBMCHMOCTb TeMMepaTypbl 3aTBePAeCBaHHA XUAKOCTH OT OTHOCHTeNbHOL 
yupyrocru napa: 


p AHAT 
In( ae i (2) 
RTT 
T, 
re /)>— HOpMalbHaxt TemnepatTypa mlaBseHus uccsekyemoro BeuectBa, 7 — 
Temiepatypa llaBJieHHA BelllecTBa B KannJape, AH —rTennora miaBseHua, 
AT = T —T,.C apyro cropoubl, Teopua KanusApHOl! KOHeHCalMH ¢ nO- 
MoulbIo (bopMy1bl KebBuHa ycTaHaBMBaeT CBA3b MexKAY yupyrocrsio napa 
Haj| *%KMAKOCTbwO B KalIWJIIApe MW ero pajslHycom: 


/ 


mnP(2e) , (3) 


Ps aT 


rye ¢(r) — dyHkuusa or paguyca Kanuanapa. Tloxcrapus sty 3aBucHMocTb 
B ypaBHeHHe (2), MOXKHO MOJYYHTb CBA3b MeX%KAY MOHW*KeHHEM TemMepatypbI 
WaBJIeHHA U pasWMycoM Kanwswsapa: 


I 
ae RZ er). (4) 


_ Caeqyer OTMeTHTD, YTO OObINHO H3 9KCHEPHMECHTAJIbHbIX JAHHbIX 3ABHCHMOCTb 
AT or p/p; Nomyuaercs pH TeMnepaTypax, OTMYHBIX OT Ty. ABroppi (*), mpo- 
BOJA HCCJIEOBaHHA 3aMep3aHHAl AKUAKOCTH B MOpax aycopOeuTa, paccmaTpuBau 
cOrlacHe CBOHX 9KCIe€PHMeHTaJIbHbIX JaHHbIX C dopmMywon (4) Kak NOATBepx- 
eHve TeEOpHu KalHJJIAPHOH KOHAeHCaluH. OnHako Tako BbIBOJ, He ABJIACTCHA 
OOOCHOBaHHbIM. J[eHCTBHTebHO, U3 SKCMepHMeHTa (°) MOyYaeTcs 3aBHCHMOCTb 
NOHM2KeEHHA TeMMepaTypbl 3aMep3aHHA XHAKOCTH B KamnsIApe AT oT OTHOCH- 
T@JIbHOH ympyrocTu mapa Hay Hel p/ps. JIA conocraBleHuA C TeopernyecKkori 
dopmysol (4) 3Ta 3aBHCHMOCTb C MOMOMLbIO ypaBHeHHA (3) MepeBORUTCA B 3aBH- 
cumoctb AT oT pasuyca Kamusuapa Mu CpaBHuBaetca c cbopmyvor (4). Takum 06- 
pa3oM, PyHKWHA ¢ (7) BXOAUT Kak B TeopeTHyecKyto (popMyvly (4), Tak H HCMOWIb- 
3yeTCA IIpH pacuere 9KCMePHMCHTAJIbHbIX JaHHbIX. CJleqOBaTeIbHO, OHA MO- 
2Ke? ObITh B3ATa MPOH3BOJbHO 6e3 HapYUIeHHA COrlacHA TeOpHH Cc 9KcMepH- 
Me€HTOM. 
 B coorsercTBu C MpesCTaBsIeCHHAMH TeOPHH KanWJVJIAPHOH KOHWeHCAalHu 
MO2KHO MoularaTb, YTO MWlaBJIeHHe BelLeCTBa B KalHJJIApe C pakWycoM fF He cBA- 
3aHO C ero MaBJIeHHeM B KalMWIApax Apyroro paduyca. Torga o6bem Bcex 
Hop BIOTb JO MOP c paWycoM / YHCJIeHHO paBeH KOJIMYeCTBY BelllecTBa, Mta- 
BAIeroca B 9THX MOpax mpu Temnepatype 7. M3 9kcnepHMeHTa Mbl MOJyyYaeM 
MpOusBOAHy10 oT 3TOH BemuuHHbI dF (7)/dT,KOTOpyt0 MOXKHO CPaBHHBAaTb C BevIH- 
yuuamu da/d(p/ps) uau dv/dr, nomyueHHor m0 opmyvie (3). OgHako mpH Ta- 


KOM CpaBHeHHi HeoO XOJ[MMO cpa3y TOCTYJIMpOBaTb BHT 3aBHCHMOCTH Mex] Y 


TIOHWKeHHeM Temnepatypbl 3amepsanua AT u BemuunHamu p/ps ur. Ilostomy 


MbI ComocTaBJIAJIH MHTerpasbubie BeswMuMUb! F(T) u u(r), NpMBeyeHHble Ha puc. 2. 
Kak Buyuo v3 3TOro pHcyHKa, Aa oOpasia KCK-2 kpnpaa muiaBJleHHa Bosbi 
6mu3ka mo (bopMe K CTPyKTYpHOH KpHBOH, MOJIyYeHHOH He3aBHCHMbIM IlyTeM v3 
AJ\COPOLMOHHBIX JaHHbIX; TaKkoe 2Ke Corsacue HMe/IO MeCTO H JIA Apyrux o6- 
pasilop. CpaBHuBad CooTBeTCTBYIOUlHe aOCiHCCh! JIA KPHBbIX, MPHBeCHHbIX 
Ha plc. 2, MOKHO OblO yCTaHOBHTb 3aBHCHMOCTb TeMIlepaTypbl 3aMep3aHusA 
BOJIbI OT paluyca Moppl. Kak BUAHO U3 PHC. 3, TOUKH, NOYYeHHbIe WIA pasJHy- 
HbIX OOpa3llOB M H3MepeHHble pa3/IM4HbIMM MeTOLaMu (*), yoBseTBOpHTesIbHO 
yKJlabIBaloTCA B JIMHeHHYIO 3aBHCHMOCTD. 

 Pesynbratst paoor (*, °) yKasbiBalor, 4TO NOHWKEHHE TOUKH MaBJeHHA Be- 
ulecTBa B Mopax, B MpeseaxX TOUHOCTH M3MePeHHH, He 3aBHCHT OT MpHposbl al- 
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cop6eHta. STo OGcTOATeIbCTBO, a Take TO, UYTO MPH OTHOCHTEAbHOY 
yupyrocTH apa Ha acopOeHToM, MeHbIUeli COOTBETCTBYIONLeH Havas} 
oOpaTHMoro rucTepesHca Ha H3O0TePMI 
ajlcOpOluH, BbIAeIeHHA TeIMJOTHI (asoBpl}) 


B padorax (*~°) Kak MOTBepxeHHe TeopH ly 
aWJJIAPHOM KOHAeHCamuN. CorsmacHo 9TO)) 


CTH, COPOHPOBAaHHOH B KallWJIApe, CBASbIBAe 
CA C MOHW2KeHHeM YIIpyrocTH ee Mapa Hu kp 
GI Q7 O5 -0 2° BU3HOl MeHHCKa, Kak ObWIO. yKa3aHO. BBILLIEF 
Pps AT—— OyHako C 9TOM TOUKH 3peHHA TPYLHO OObACH 
Puc. 2. A —yecop6uvonnat serss HMTb 2pcekT NOHMKeHMA TeMIlepaTyPbI M1aB : 
M30TEpMbl OTHOCHTebHOrO 3anomne- JICHHA TBeEPAOFO BellecTBa, HaxoAlerocA 
HHA OObeMa Op BOOM ANA OOpasla KallMJIApe, MOCKOJIbKy MpelcTaBIeHve O M 
Se ae Pick Sara HUCKe OTHOCHTCH TOMbKO K XKULKOCTH, aK 
AT = 273°—T & mpouecce Harpesa-  HbIX KE O cbopMe cBOOo,HOH MoBepXHOCT) 
HMA IpeqBapuTebHO HacblujeHHoro TBEPOFO BelleCTBa B KallWJIIAPe He HMCCTCHy 
Bool, a 3aTeM saMopoxeHHoro 06- OTH ABJICHHA MO2KHO HHTePIPeTHPOBATb He 
pasa KCK-2 -  3€BMCHMO OT QOpMbI MeHHCKa, HCXOAA HW 
CBOHCTB BellecTBa B JMCrepCHOM COcTOAHHH 
B KOTOPOM TPaHCJIAWMOHHBIC TBU>KeHHA MOJICKYJI. a CJICOBATeJIbHO, YCJIOBM! 


KPHCTaJIM3alnn W WiaBleHis OyyT HHbIMU, 4eM B OObeEMe HOPMAJIbHOU HKU] 
KOCTH HH TBepyoro Teva. 


OupeeeHne XapakTepa 
MNOpucTocTH axcop6exTa OObI- 
4YHO MIPOH3BOAUTCA Ha OCHO- 
BaHHH OOpaOoTKH pesyJIbTa- 
TOB aJCOpOWMOHHbIX U3Mepe- 
HHH, MpoOBeseHue KOTOPbIX 
TpeOyer MWIMTeIbHOTO Bpe- 
MeHH MH CpaBHUTeJIbHO CJIOXK- 
HOH amnapatyppl. I[Ipenno- 
2KeHHaA HAMH MeTOJIMKa OTI- 
peqemenua const/A m03B0- 
JIdeT EO MHOFO pa3 OpicTpee 
NOIYYATh KPHBY!IO TWiaBsie- Puc. 3. 3apucuMoctTs BeMUHH, OOpaTHbIX panycam Top) 
HHA BellecTBAa, cop6upoBaH- OT NOHWKeCHHA TeCMMepaTypbl IJlaBJICHHA BOJbI. TouKy) 


BbIVHCJI€HbI: 1O LaHHbIM (°) (/) H H3 U3MepeHH Ha oOpas) 
HOTO Ps MOPHCTOM Tele, H3 wax: KCK-2 (2), BC-1 (3) u KCM-1 (4) : 
KOTOPOH 3aTe€M C_ IIOMOLILbIO 


3aBHCHMOCTH, H300paxKeHHOH | 


Ha pic. 3, MOxer ObITb NOyueHa KpuBan pacipeseienun OObema nop Mo ux 
aekTHBHbIM pajluycaM. BBeyeHve B MeTOAMKY u3mMepeHusa const/A aBToMaTH- 


yeckoH 3alMcH TeMilepaTyp NMoO3BOMJIO B TeYeHHe HeCKOJIbKHX UacoB nosy; 
uHTb KpuBylo dF(T)/dT ua mente camMomuMulyilero MoTeHIMOMerpa. | 


 ™ boo ewe we nn - eee we owe 


0Y- ——— 


AT 


see BbIpaxkaior OarogqapHocrb JI. B. Panyumesuyy 3a nHTepec K 9TOH 
pa6ore. 
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Tornrann AKkanemun Hayk CCCP 
1959. Tom 125, Ne 4 


PHSHYECKAA XHMHA 


HW. B. BOPOBCKHH u HW. Jl. MAPUYKOBA 
ETO ONPENEJIEHHSA ®A3ZOBOFO COCTOAHHA JBOWMHbIX CHCTEM 
q (ITpedcmaeaeno akademuxkom A. A. Bowsapom 27 XII 1958) 


Tlo cux Mop MocrpoeHve nogaBasioulero OOubUIMHCTBA PpaHHL, (PasoBbIx M0- 
eH Ha JBOHHbIX, TPOMHbIX H Oowlee CIORKHbIX AMarpaMMax cocTosHHii IIPOH3BO- 
MTCA KJlaCCHYeCKHMH MeTowamu. Jtaxe B HauOouee MpocrTbix cyyadx OuHap- 
BIX CHCT€M IIPHXOAMTCA MpOBOAHTh XMMMYeCKHe, PeHTreHorpaduyeckne, Wua- 
IMeTpHyeckhe HW Apyrve UCCeOBAHHA JIA HECKOJIbKUX JIECATKOB CIaBOB. 
losToMy y2Ke JaBHO ObWIH HavaTbl NOMCKH YCKOPeHHbIX MeTOOB MOCTpoeHuAa 
MarpamM coctosHul (?,”). 

B Teyenve nMocweqHHxX sleT NOMyYH ycnewHoe pa3sBHTHe peHTreHocmekT- 
AJIbHbIN MeTOM MCC/IeOBaHHA XHMHYECKOTO COCTaBa B MUKpOOObeMaX Belle- 
rBa (*). O6nayad BbICOKOH MOKaIbHOCTbIO HW JOKAaJIbHOM UYBCTBUTeIbHOCTbIO 
a SJIEMCHTHI C MOPAAKOBbIMH HOMepaMH oT 12 (MarHua) Wo 92 (ypaHa), on 
ycnexom OblJI IIpHMeHeH JIA HCCIeOBAHHA Mpoueccow Auddysuu, LwAa ucce- 
OBAHHA COCTABa MHKPOCKOMMUECKHX 3epeH UH PaclipeeJICHHA IJIEMeCHTOB BHYTPU 
speH WH MO HX rpaHHlaM, a TakxKe JIA Apyrux weer (4). 

CylHOCTb MeTOJa COCTOHT B TOM, YTO B CnelHaJIbHOM PeHTTeHOBCKOH Tpy6Ke 
a MeCTO aHOjla MoMeulaeTca wud ucceqyemoro cnviaBa. IlyyoK a7eKTpOHOB, 
cKOPeHHHIX JO 30—40 kB, doKycupyeTcA CHCTeMOH SJIEKTPOMAFHUTHbIX JIMH3 
Y3KHH 30H], IHaMeTp KOTOpOrO Ha NOBePpXHOCTH WyiMda paBHsetca 0,1—2 p. 
a 3TOH MIOWaIM Z1€KTPOHbI 30HJla BOZOYKMAalWT XapakTepHcTHYeCcKoe PeHTTe- 
IBCKOE H3JyYeHHe ATOMOB BellleCTBa, KOTOPOe 3aTeM pa3JlaraeTCA B CNeKTpP 
HOMOULbIO H3OrHYTOrO KpHcTalia WH uKCHpyeTcaA CYeTUHKOM KBaHT. Onpere- 
2HHe JWIMH BOJIH BO3OyxKaeMoro B OObeMe XapaKTePHCTHYeCKOFO PeHTTeHOB- 
<OrO H3JIYYCHHA NO3BOAeT ONPeACHTh KaveCTBeHHHIN COCTaB -ClvIaBa B HCcJe- 
yeMOM OObemMe. CpaBHeHHe HHTCHCHBHOCTH JIMHHM SJIEMeCHTa B MpoOe C HHTeH- 
IBHOCTbIO JIMHHM «CTaHapTa» MO3BOAeT ONPeAeIHTb KOJIMYeCTBEHHOe coyep- 
aHHe JaHHOrO 3JIeEMeHTA. 

TIpu uccneqopaHuu c NOMOLbIO sTOrO MeTOJa AupPy3vOHHbIX COB B pas- 
{UHbIX JBOMHbIX cucremax (Cu — Zn, Cu — Au, Mo — Be, Mo — Si, Al —Si 
T. J.) OblIO OGHApyxKeHO, 4TO B LMPy3HOHHOM CJOe IPH COOTBeTCTBYIONUIeM 
1Oope O6pa3slloB LIA Wud*dy3suu oOpasywres Bce Pasbl, KOTOPble UMeloT MeCTO 
TlacHO lMarpaMMe COCTOAHHH JaHHOW CHCTeMBI. SToT *PakT Obl yCTaHOBJIeH 
| HekoToppIx cucremax (U — Mo, U — Zr) apyrumu ucciezosatensamn (°). 
poMe Toro, OTMeyasIOCb Tak2Ke, YTO B AMddPy3HOHHOM cyl0e He MOryT ObITb To- 
YCHbI OOACTH CMecH (pas. 
Kak noka3aiuv Haulw UcceqoBaHHA, coctaBa (bas B Auddy3HOHHOM cuioe, 
HILCHTPalHOHHble PpaHHbl (pas He COOTBETCTBYIOT KOHILCHTPallMOHHbIM rpa- 
mlaM J(MarpaMMbl cocToAHHH. ITO cBAsaHO co CMelMpuyecKHMH yCOBHAMH 
aOusIbHOCTH (a3 B Auddby3HOHHOM coe. Orciofa celyeT, YTO JaHHble, noyy- 
HHBIe IPH uCcefoBaHHH Aucpy3HOHHBIX COeB, MOPYT CLy2KUTb JIMIMb [WIA 
(CTpOeHHA CKemeTHOH CXeMbI AHarpaMMbl COCTOAHHH. Ouun He JaloT TOUHBIX 
aHUIl CyIecTBOBaHHA OTACIbHBIX (pas. OAHaKO, JOMOIHHB MCcjeOBaHuA 
(ppySHOHHIX COB, MOJYYeHHbIX MexKy YHCTHIMM MeTaJJIaMH, aHHbIMH 
-coctaBy (a3 B ClaBaX, COOTBETCTBYIOWMX TByXasHbM o6acTAM, MO2XHO 
WIHOCTbIO TIOCTPOHTh HarpaMMy (Pa30BbIxX COCTOAHMH. 
Mobi mpediaraem culeAyrollun MeTO. mocTpoeHHA AvarpaMM (pa3OBbIX COCTOS- 
fi IA BoHEIx cucteM. J[IA TBOHHOH CHCTeMbIl KOHTAKTHBIM MeCTOJOM IIpH- 
10* 835, 


rOTOBIAeTCA Upy3HOHHOH COM, NO KOTOPOMy ONpeeMAeTCH KOJMYCCTBO Gy 
B CHCTeMe [Ip TeMMepatype OTKuUra H HX KOHICHTPalMOHHaA MpOTAKeHHOCY 
3aTeM H3POTaBJIMBAaIOTCH OOpa3lbl COCTaBa, COOTBETCTBYIOULeErO MO KOHILCHT]) 
IMAM OOacTAM cMecH (a3. Irn OOpasllbl OTAMTAIOTCH MPH Pas/IMYHbIX TE 
mlepaTypax, H uccmeqoBaHHe HX CocTaBa MO (:ha3aM JlaeT BO3MO2KHOCTb Olpe 
JIMTb TeMMepaTypHbI XOJ,| KOHILEHTPalMOHHbIX PpaHHll NOMYYeHHHIX (as. q 
JlacTH Ke, COOTBeTCTBYIOINMe CMeCH (has, OMpeeAIOTCA HeMOcpeACTBeHHO f 
KOHI[CHTpalMOHHbIM KPUBbIM (pc. 2), MOJyYYeHHIM AIA Waddpy3HOHHblX C0} 


Puce. 2. Konwextpainonnad, KpHBad Cox Mexkay Cu uw Zn, 3anucaHHas no K, megu (cM. pric 


Baarofapa BbICOKOM JIOKaJIbHOCTH MeTOJa JIA HalexKHOrO OlpedeseHHA 
MuyecKoro cocTaBa da3bl JOCTaTOUHOH WHpPHHOH ABJIAeTCA WMpHHa CIO 
5—10p. Usorga, ofHako, WIA noyuenudA cbasbl TpeOyeMoH WHpHHbI HeOo) 
AMMO POTOBHTh CilellMaIbHbIe OOpaslipl, MpoBoLA Audpy3Hio Mexkjly OTJeJ bub 
cba3aMu, CoceHUMM NO J\MarpaMMe cocTOAHHH. 

4 Metoq Obl MpoBepeH Ha KJlaccuyecKHX CHCTeMaX MeJb — UMHK 
Mewb — 30n0T0O. IIpH uccmeqoBaHHH CHCTeMbI Mef{b — IMHK ObWWIM 
JIYueHbI Ludpdy3HOuHble COM MexkK]Yy UHCTHIMH MeTaJlJIaMu B HHTepBaule Tem 
patyp 300—400°. CormacHo .MarpaMMe cocToAHHH 9TO CHCTeMbI B yYKa3aHi 
HUHTepBale TeMepatTyp B Wuddpy3HOHHOM C0e JOJKHbI IPHCyTCTBOBAaTb TB} 
Able pacTBOpbl a HM 7% HM Tp MHTepMeTasMueCKHX coequHeHUA: B-, Y- Hu e-cha 
MetoloM MUKpOaHasu3a COCTaBa B TOUKe B MOJYYeHHbIX LUdPy3HOHHbIX CJC 
ObIIO YCTaHOBJIeCHO HaJIMuHe Y- HW ¢-(pa3bl, K KOTOPbIM CO CTOPOHbI YACTHIX MeTs 
JIOB IIPHMbIKaloT &- H 7-TBepAble pacTBopbl. OG1acTu TBepAbIX pacTBOPOB M10 I 
pHHe cocTaBIAIM MpHOIH3sHTeIbHO 2 — 4% oT OOuleli WIMpHHbI con. O6Ha! 
2KUTb 9TH OOMACTH MO2KHO ObLIO JIMUIb Mp OYeHb TULATebHbIX H3MepeHHAX. 
KOHIeHTpallHOHHbIX KPHBBIX He ObLIO OOHapyxXeHO, Kak H CIeMOBaO OmKULa! 
o6acteH cMecu (a3 — Ha6s10Janocb CKauKoOOOpa3Hoe H3MeHeHHe cocTaBa I 
Mepexole oT cpa3bt K pase. (pad 

Bpl0 YCTaHOBJIeHO, YTO KOHWeHTPalHOHHble OGAaCTH CyllecTBOBaHHA 
B Judpy3HoHHOM coe 3HaYHTeIbHO yxKe, YeM 9TO CeLyeT U3 AMarpaMMbl | 
cToaHu. Tak HalpuMep, npn Temlepatype 370° o6macTb cyulecTBOBaHHA| 
hasnt B LudpysHonHoM coe cocraBaster or 66 Zo 68 Bec.% BMecTo 58,5—6 
“Bec. % (mo WnHKy). Jn s-cbasnt — or 82 70 85 Bec.% BMecto 78,5 — 86,5 Bec 
(10 IlMHKY). ITO MoKa3bIBaeT, YTO YCMOBUA CTAOMJIbHOCTH (pa3bl B parece. | 
HOM CJl0e OTNMUAIOTCA OT YCOBHH ee CTASHbHOCTH B PpaBHOBeCHOM cIyiaBe. | 

Tperbe MHTepMeTaMuecKoe COeMHeHHe cucTempl — 8-ca3a B uddbysue 
HOM CJl0e Me*KAY YACTHIMM MeTaJIaMH, Tak Ke Kak H a- M 4-TBepAble pacTBOpbl 
oOHapyxkuBaetcd c Tpywom. Ilosromy Aa ompedemenua coctraBa B-da3bi ¢ 
HpoBeken AMpPhy3MOHHbl OTAKU CMelMaIbHbIX OOPa3silOB CMWaBOB, COOTBe 
BytollHX MO cocTaBy a-TBepqoMy pacTBopy u Y-dba3e. Ha asTux oOpasmax yi 
TIpU MOcTaTOUHO HU3KOH TemMMepatype OTxKura (300°) 3a cpaBHHTeIbHO KOpOT 
Bpema (40 uac.) nomyuanuch ocTaTouHO mWMpoKHe con 8-dasbI (10 20 | 
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K cmamoe H. B. Bopoeckoeo u H. JI. Mapuykoeoti, cmp. 


WAH, T. 125, Ne 4 


Puc. 1. Muxpowand azuddysvonnoro cos 
MeXKLY MeTadamu Cu u Zn 


K cmamoee E. IT, ®eoduaoeoti, cmp. 915 


Puc. 4. PesyabTaTbt xpomaTorpaduyueckoro aHau3a 
BO3MOXKHOCTH OOpa30BaHHA MOHOCAXaPOB B KYJIbType 
Betab. caucasicus Ha cpeye c MakTo3oi. CyeBa Ha- 
mpapo: I BepTHkKaJIbHbli px — MakTo3sa (BepxHee 
ITHO), PamakTO3a, TJIOKO3Aa; II, IJ, 1V, VI pagqer — 
6paxkKa, B3ATad yepes 120, 68, 24, 79 uacoB co- 
OTBeTCTBeHHO yKa3aHHoe B MHAeKce; V psy — KOH- 
TPOMb (CTepHbHaA cpefa) 


INEVO seme, 4 


Te T-pa T-pe 

ee oe Coctas tas B Bec, % oor ue onattta CocraB tba3 B Bec. % 
e400 x 305-4 HMO) Za) ie 3 . y —-31,.54-0,.8: (ao (Cn) 
Bee: % B —451,5 (no Zn) |[75 Bec. % a 5 220.8 (10 Cu) 
a B 550 (eg 38-+1 (10 Zn) va rs ne 30,0-L0,7 (mo Cu 
ae 6) ASeEE (uo. 2m GeO ENE ee Dot (Go Cu 
; 8B 49,5-++0,5 (mo Cu) BE y  29,6-40,8 (no Cu 
ae 2 a) 42--1,5 (mo Cu) eta Ee ’ ak i a 
et Y 400 6 o0-+1 (no Cu) ei J € 12+-0,5 (m0 Cup 
Y 42+-1 (no Cu) | et a 7 2-+-0,2 (mo Cup 


iA V3y4YeHHA TOUHBIX KOHMeCHTpalMOHHbIX TpaHHll (bas OpuIM mpuro- 
sJICHDI 4 CIIaBa, COOTBETCTBYIOULAX 10 cocTaBy JBYXa3HbIM OOlacTaM. O6pa3- 
, MIpHroroBJeHHble H3 3THX ; 
1aBOB, OblIM OTOXKKEHbI NpH | 
3JIMUHBIX TeMIepatypax (cM. 
1. 1). Weceneqopanue XuMu- 
“KOTO. 6cocTaBa oTieibHDIx  W0 
3B Byxa3HbIX oOOacTAX 
3BOJIMIO OpeLeIUTb TOUHDIe 
~AHMIUbI cylllecTBoBanua baa = 0 
TeMllepaTypHbIH XO 9STHX 
anu. Ilomyuenupre Hamu 
HHbIe WpedcTaBleHbl BTaG. 1 400 
iaHeCeHbI Ha J\MarpaMMy co- 
AHUU (puc. 3). JtH pesysib- 

fbl COBMaflaioT c mHuTepatyp- 
MH JlaHHbIMH, IIpOBepeHHbI- 
-MHOTO pas. 

Oco6pili uHTepec mpenctaB- 20 
na cuctema Cu — Au, Xa- Cu 20 40 GY &0 Zn G20. % 
<Tepusyloujaica m0 8 ©6Ma- 

iMMe COCTOAHHH HelmlpepbiB- Puc. 3. J[marpamma coctoauuit cuctempl Cu — Zn’ 


‘ PANOM TBepIbIX pacTBO- (10 copokymHocTu paOot c yyeTom pabotsl C. T. Ko- 
| M HalMunemM ynopsqoun- HoOeepcKoro). ToukaMM OTMeUeHbI 9KCMepUMeHTaJIbHG 


NOJIYYCHHbIE 3SHAYCHHA 
ouyuxcs (bas coctapa CuAu 
usAu (°). B audcby3HoHHEIx 
AX, MOJYYeCHHBIX Wocle OTMKUra Mpa TeMllepaType HuxKe TeMilepaTypbI 
»pALOVeHUA, OOe 2TH Cha3sbl YeTKO (cpukKcupyioTca (7). TakuM o6pa30M, MeTOy 
(MeHHM HM B Culy4¥ae HasIMUHA B CHcTeMe cha3 ynopsxOveHHS. 


VWucrutyrt metanmypruu um. A. A. Baltkopa Tocrynuao 
Akanemunu HaykK CCCP 3 XII 1958 
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OPUSHYECKAS XUMH 


A. A. 3AHCOXOBA u B. Jl. GPEXOB 


CEHCHBUJIMSHPOBAHHOE OKUWCJIEHHE JIEAKOOCHOBAHHA 
METWHJIEHOBOFO FOJIYBOrO MPH PAWHOJIN3E B BOJHOM 
PACTBOPE 


(ITpedcmaeazeno axademuxom A. H. ®pym«unoim 15 XII 1958) 


Hsyuenne KeHCTBUS MOHMSUPYIOWMX MsiyYeHU Ha BOMHbIe pacTBOpbI Ih 
KOCOeAMHEHHH KpacHTee NOSBOJIAeT IPOH3SBOAHTb KOJIMYeCTBeHHbIe ompenes 
HHA OKHCJIMTEIbHIX MpOLYKTOB palHoH3a BOLL Mp MOMOMIM MpocTol Kod 
pHMeTpMueckoH MeToguKH. BriOop KpacuTeslel Cc BbICOKOM MOJAPHOH SKCTHI 
Hel MO3BO/AeT MpocseqHTb KMHETHKY Wpollecca B OOJaCTH HA3KUX 03 er 

HHUA — OT HeCKOJIbKHX Je€CATKOB JO 
KOJIbKHX TbICAU PeHTTeH. 

YkKa3aHHA Ha HcceqoBaHHe palHoy 
JleHKOcoeJHHeHHH KpacuTeleH B opral 
YeCKHX paCTBOPHTeIAX BiMepBbIe 0s 
Jucb B OO380pHOH padote Mausuiepa 
IlosqHee paqHOJMTHYeCKOe OKHCeHHE JI 
KOCOeHHeEHHH TpHapHJIMeTaHOBbIX HU | 
KOTOPHIX ApyrHX KpacuTeslel B STHIO 

a 10 ol ciupte u3yuaslocb Bepemnackum c 
Aosa obayrenua (3b/mn 10") —= yy nuuKamu (2), KOTOpble ONpelenHuH * 
43 XOJbI 1pollecca OKHCIeHHA OoJIbUIOTO o 
uc. 1. 3apucHMocTb OOpasoBaHHA Kpa- 3 : 
cures oT oss OSnyHeHHa B2-10-2 M 1a COCMMHEHHM M OTMeTHIM CeHCHOK: 
pacTBope JleHKOOCHOBaHHA MeTHeHOBoro S3HPYIlOULYIO POJIb KUCJOpORa. 
romyOoro, HacblieHHOM a30ToM (pH MsyueHue TeX Ke IIpOWeccoB B Bah 
Ractsopal paBio 1 MOUlmoC TS 0cH He- | Sink PactBOpa xs OHO Hana TOM cia 
ayuenua 0,05 r/cex.) 
lIpHMepe AeHKOSpUpoB KYOOBbIX Kpacki 
net (°). UIpu s3rom 6p1io0 ycraHonurelf 
4TO TWIOXO HAyuad B OTCYTCTBHe JOOaBOK peaKIMA OKHCJICHHA B CHJIbHOL C 
MleHH CeHCHOHJIH3HPYeTCA pH BBEeHHM B pacTBOP BellkeCTB — aKIeNTOPOB a 
MapHOro BOJOpOsa, B KaYeCTBE KOTOPbIX IPHMeHEHHI MOJICKYAPHbIM KUCJOL 
WM HMTpaT-HOHbI. OAHOBPeMeHHOe MpHcyTCTBHe KHCOpOa HW HUTpaT-HoHa Cc 
jaeT YCIOBUA AIA MHMUMMPOBaHHA WelnHOrO Mpomecca OKHCMeHUA MeHKOSy 
B IMIMeHT, a BbIXO MocTHraeT 3HaveHHH, WeatoulHxX STOT Mpolecc NpHroaH 
JIA WpakTHYecKOrO HCNOb30BaHHA. 

B HeaBHo onyOmMKOBaHHON padore Apmctpoura u Tpauta (*,°) omucanpl s 
TlepHMeHTbI TIO paMOJIMTHYeCKOMY OKHCJICHHIO CHHTe3HPOBaHHbIX MMH JleHih 
(bopM KpacuiTeseH THoeHAMapusMeTAaHOBOrO THIa. OTH CoeAMHEHHA pH pall 
JIM3e B HACbIULeHHbIX BOSAYXOM BOAHBIX paCTBOPaX OKHCJIAIOTCA B ox pallens 
cbopMy C BbIXoJoM oKos10 1,1 Monexk./100 9B. YKa3aHHble uccenoBaTeu Ip) 
IIpHHAIM TakKe MOMbITKH CeHCHOMI3H POBaTh Tpollecc BBeeCHHeM TaKHX a 
BOK, KaK XJIOPHCTBIM HaTp, COMM MeIM, *elle3a, HUKeJIA, WesuA, Maprania. 

B HactosujeH paOoTe uccieqoBaHbl yclOBUA ceHcuOnmu3allin OKUCJIe 
Je€HKO*OpMbI KpaCHTeIA C NOMOUIbIO IPOBeAeHHA COMNPAXKeHHBIX OKHCIUTesp 
HO-BOCCTAHOBHTeJIbHBIX PeakIMH palMolu3sa. OtToT MeToA omucaH pauee (°| 
M MO3BOJAeT NOBECTH BbIXO, BOCCTAHOBJICHHA WIM OKHCJI€HHA BelleCTBAa IpOdyp 
TaMH Pa{HOJIH3a BOAHI LO BeMUMHI, 6O1u3KOH 12 9KB/100 9B. B KauectBe o6nelt 
838 
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IKUCNEHHA Oblla B3ATAa JeliKotbopMa KpacuTeA MeTHIeHOBOrO roiy6oro. Ile- 
JeXOM STOO KpacuTe/A B MpoMexyrTounyo cbopmy (cemMuxuHOH) MO JelicrBueM 
AZIYUeHHA YcTaHoBseHd Cpesoy (*) Ws pacTBOpOB ¢ BBICOKOM KHCMOTHOCTHIO, 
A B BOAHBIX PaCTBOpaX C YMeEPeHHOHM KUCJIOTHOCTLIO OOLIMHO MpoNcxXoOLUT BOC- 
sTaHOBNeHHe NO MeHKoocHoBanua (*). IIpeumymectBamu sToro KpacuTela sAB- 
MAIOTCA BbICOKAA MOJAPHAA SKCTHHKUMA eFO OKpallleHHOH dopMbI H xXopollas 
PpaCTBOPMMOCTh JICHKOOCHOBaHUA, MOMycKalolladt cosqaHve KOHMenTpaluit, o0- 
CTATOUHO BBICOKHX JIA OCYIULeCTBICHHA CeHCHOMIH3alluN. 

MneptHoctb Mona HUTPata MO OTHOMIeHMIO K JeliKOOCHOBaHMIO B ucceqOBaH- 
HOH OOacTu pH (B orcyrcTBve H31y4YeHUA) ONpesemua BHIOOp STOFO BelecTBa 
B KayecTBe COMpA*KeHHOrO aklentopa. 

B CBA3H C UYBCTBHTEbHOCTLIO pacTBOPOB JleliKOOCHOBaHUA MeTHJIeHOBOrO 
rolyOoro M HUTpaT-MoHa K CBeTY HM K CJlelaM KUCOposa, MpUroToBseHHe 06- 
paslloB iA OOYYCHHA MpOBOAMMOCh MpH KpacHoM cBeTe B KaMepe, 3alloHeH- 
HOH a30TOM, CBOOOAHBIM OT KucJOpoya. JleKoocHoBaHue MOyuai BOCCTAHOB- 
JeHHeM KpaCcHTeJIA WHHKOBOH MbIIbIO B KUCOM cpefle. PacrBop HUTpaTa HaTpusA 
OUMULAaICA OT CeOB HATPHTa KANAYEHHEM C A30THOKHCJIBIM AaMMOHHeM. OntTuue- 
CKHe IJIOTHOCTH PaCTBOPOB U3MepAIMCb C MOMOLLbIO (POTOITeKTPOKOOpUMeTpa 
Tuna DOK-M. Uctounnkom y-u3i1yyeHus cry yctanoBKu Co*? sa6opatop- 
HOrO THMa C AaKTHBHOCTbIO Npenapata or 0,1 yo 30 r-aKB. panua. MottHocTb 
QO3bl BapbHpoBala B Mpesenax or 0,05 yo 22 r/cex. Bee onbiTbl MpoBozusu 
B CTCKJIAHHbIX aMITylax. 

B orcyTcTBve KaKUX-JIHOO peaKIMOHHOCHOCOOHEIX BellleCTB BbIXO OKpallleH- 
HOM (pOpMbI MeTHJIeHoBoro rowy6oro HeBeiuK. HauanbuHoe 3HaveHHve BbIxXoa 
(puc. 1) He Mpeppimaet | Mowtex./100 9B u c yBeH4UeHHeM JO3bI OH ObICTpO CHH- 
MKaerca NO HyIA. 

BpBeflenve B pacTBOp HUTpaTa HaTpHA B JOCTATOUHO BbICOKOM KOHWeHTpallun 
(2 Mon/m) oKa3bIBaeT 3HaUMTeIbHOe CeHCHOMMH3Upytiollee elicTBue. Bpixol B 
3TOM CJly4ae CHJIbHO 3aBMCHT OT 3Ha4¥eHHA pH pactBopos. B oOsacTH BbICOKHX 
KucoTHOocTeH (pH<2,5) oH ZocTuraer MaKCHMMaJIbHOrO 3HaveHHA OKOIO 9 Mo- 
mek/100 98 (puc. 2). C poctom pH Bbixog oKpatieHHol tbopMbI JOBOJIbHO pesKO 
CHuKaeTca, WOXOMA B pacTBopax c pH 8 70 0,5 Momex./100 98. II]puBeqennan 

Ha pic. 2 KpHBax CHATa JIA MOLHOCTH 
‘ o3pt B 0,05 r/cexk. 


o 
YBeIHYeHHe MOMHOCTH O3bI Ip oOy- 
YeHHH pacTBopoB, uMewuux pH= 2,0, 
A BeleT K CHM>KeHHIO BbIXOJla JO 3HaveHHA 
6 5,0 mowek./100 98 (pre. 3, a). B Takux 
ie | 
aS Oo 9 
aS 4 ° 
; S eA 6 
a 7 awh 
— gS 
Be NN 
cs” Sy 
/ <S 5 
O 
ae ye ae O 7 10 100 
‘ no ee Ug mownocmu Gosel (r/cek) ——— 


Puc. 2. 3apucumoctTb BEIxofa oKpauleHHolt Puc. 3. 3aBMCHMOCTb BbIXOJa KpacuTeA oT 
popmst ot pH mpu oOnyyeHHH HacbiLeHHbIX — MOLLHOCTH bee Y-HS1yWeHHA B sees 
430TOM PpacTBOPOB COCTAaBa: 10-2 M neliko- coctasa: | M ip arrocwtaee , ' 
ScHopaHua MeTHeHOBOrO TomyOoro u 2 M — Hosoro rosy6oro H 2 aNOs. a — pac 


<2, 6— ‘Oph! c pH<3 
uuTpaTa HaTpHA (MOLM[HOCTb fO3bl Y-H3My- TBOPbI C el we pacTBop p 
yeuua 0,05 r/cek.) 


V/CNOBUAX HaGMOMaeTcA Tak?Ke MocMeeHCTBHe. Jaa pacrBopos c pH >3 spdext 
MMOULHOCTH JO3bl HM MocekeHcTBHe OTCYTCTBYIOT (puc. 3,6). . 

|  Tlomyuenuple pe3yAbTaTbl MOXHO UCTOAKOBATh CJeYIOUUM o6pasoM. u3- 
uit BbIXOA OKpallieHHou *opMbl MpH oOLYYeHHH pacTBOpOB ne bee eae 
: Ov «¢ 


He COlep2KalllMX CeHCHOMM3HPYIOUIMX BelllecTB, OObACHHeTCH MpoOTeKaHHeM 
oOpaTHbIX peakIluit M peKOMOMHALMN paluKaJioB, YeMy OarompuATCTByeT ABYX-~}: 
9KBUBAJICHTHbILT MeXaHu3M Tepexofa JlelKOOCHOBaHHA B OKpallleHHy!0 opM 
U CpaBHUTeJbHO BbICOKOe BPeMA CYILeCTBOBAHHA MpOMexXYTOUHOH (opMbI (ceMH- 
XHHOHA). . 
Cencu6ususupyrollee JlelicTBHe HOHOB HMTpaTa cCBOAUTCHA, Npewle Bcero,\) 
K CBA3bIBaHHIO aTOMOB BOsopola C OOpas0BaHHeM MeHee PeakI{HOHHOcMOCOO-; 
HbIX IIPOLYKTOB, YTO CMOcOOcTBYyeT MpOTeKaHHiO0 COMPAXKeHHOTO Mpollecca OKUC- 
JICHHA JLeHKOOpMb KpacHTeiA CBOOOAHEIMA THApoKcHamMu. Ecam mpesmouo- 
2%KUTb, UTO UMCO Nap XHMMYeCKH aKTHBHBIX MposyKToB (H u OH), Koropsie Mo-- 
ryT ObITb BOBJeUeHbI B peaKWHH MpeBpallleHHA PaCTBOPeHHbIX BelllecTB, OCTH- 
raet 12 (°), TO MaKCHMaJIbHbIM BbIXO OKpalleHHOH POPMbl KpacHTeJiA COCcTaB-- 
aiaet 6 mosmek./!100 9B, UTO NOATBepxKLaeTCA SKCNepHMeHTaMH B CJy4ae pacTBo-- 
pos c pH 3,0 u aaa BHICOKUX MOMLHOCTeM 103 B Godee KucabIX pacTBopax. IloBpi-) 
lweHHe BbIxXOJa Jo 9 Mowek./100 9B uw nocuewelcTBHe, HaOs1ONarolleecA MIA pac-- 
TBOpOB c pH 2,5 pu BbICOKHX MOWIHOCTAX JO3bl, CBAZAHO C YYaCTHeM B OKHCJe-> 
HMM JieHKOOCHOBaHHA HOHOB HUTPHTa, OOpasylOWiUXCA B pesyJbTaTe COMPAKeH- 
HOM peakIlMM BOCCTaHOBJIeHHA HUTpata. 3a cueT 9TOFO MOXKeT OOPasoBaTbeA NO} 
3 Mowlekyl Kpacuteta Ha 100 2B (coorBeTcTBeHHO 6 HOHOB HUTpUTa). B yKasaH- | 
HoH o6mactu pH pactBopoB flocTHraeTcA MaKCHMaJIbHOe HCIOJIb3OBaHHe Ipo-> 
AYKTOB paJHOJIH3a BOJbI WIA OKMCJIeHHA JIEHKOOPMbI KpacHTeIA, a rasoBble- 
uleHHe He IpeBbiliiaeT G = 0,1 Mousex./100 58. Peakllwa OKMCJICHHA JIeHKOOCHO- 
BaHHA HUTpHTOM MpoTeKaeT CpaBHUTeJbHO Me/VJICHHO, IpH4eM CKOPOCTh OBICTPO) 
MakaeT c yBeinuueHiem pH pactBopa. OTuM caeyeT OObACHHTH NaeHuve BHIXOLa 
B oOsacTu pH of 2 no 3, aTak Ke, Kak yKe YKa3bIBaJlOCb BbIllle, CyULeCTBOBaHve 
adpeKTa MOULHOCTH JO3bl MH Mocmefelicrpun. JlabHelilliee nakeHve BbIxola’ 
c poctom pH (sprue 3) cBa3aHO, BO3MOXKHO, CO CHH2KeEHHEM OKHCJIMTebHOH CiO0- 
COGHOCTH CBOGOJHBIX THApoKcuoB. CileyeT OTMeTHTb, YTO MO Mepe Hakolie- 
HHA B paCTBOpe KOHEYHbIX MpOAYKTOB NpeBpallleHHA (KpaCHTelb, HHTPHT WIM 
IIPOLYKTbI CO BOCCTAHOBJICHHA), STH BelleCTBa HaYMHalOT 3aMeTHO KOHKYPHpo- 
BaTb B peaKUNAX C MpOLyKTaMH pafnomn3a Bob. BenectTBue 3TOFO JJMHeHHOCTE 
3aBHCHMOCTH IWIOTHOCTH OKpacKH OGJlyuaeMbIX PaCTBOPOB, KaK HM B cuJlyuae 
YHMCTOrO pacTBOpa JleHKOOCHOBaHHA (puc. 1), Hapyliaerca B OOnacTH 403 > 1000r. 
B 3ak10ueHve aBTOpbI BbIPaxkaioT OnarojapHoctb M. A. IIpockypHuny 3a. 
IeHHbIle COBeTHI H 3aMeuaHHA, CesaHHble HM MPH BHITIOJIHeHHM PaOoTbi U OOcyx- 
JHU ee pe3YJIbTaTOB. 


— 


@y3uko-XMMMYeCKHH MHCTHTYT Tloctynuao 
uM. JI. A. Kaptosa 15 XII 1958 | 
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Tornaye AKkagzemun Hayk CCCP 
1959. Tom 125, Ni 4 


PHSHIECKAA XHMH A 


Apocuas KOYTELKHM u Anronnn ®HHPEPJIAH] 


PACYET OMHOSJIEK TPOHHbIX KBAHTOBOMEXAHHYECK HX 
CHCTEM, BKJIFOUAFOLUMX BOJIBLIYIO MOXJCHCTEMY 


({Tpedcmasaeno axademuxom A. H. Ppymxuneim 7 I 1959) 


; I. BBegeuue. JlIumuu (), Kocrep u Cuerep (2) u Banyox (°) pa3pa- 
OTAIH MeTOL AA TeopeTHYecKOrO H3yYeHHA UCKaKeHHH B KpUCTaIe. Sror 
ACTON ObIJ1 OOOOMEH OAHUM 3 Hac (1. KoyTelikuM) u npuMeHeH kK oOulel Teopun 
IOBEPXHOCTHBIX COCTOAHHH B KPHCTasWIe B IpHOMW2%KeHHH MpocToro MeTosa MoO- 
[eKYAPHbIX OpOurT (*) H NpHOMxKeHHM CaMocormacoBaHHOroO Nova (°), a TakKKe 
< TeOpHu XemocopOunu (°). Mbt WouaraeM, YTO 3TOT METO MOXKET ObITh NOMe3HbIM 
JIA PaCCMOTPeHHA BOMpPOCoB TeOpHu XHMMYECKOH CBA3H; NO CYIULeCTBY OH ABJIA- 
TCA TeOPeTHYeCKHM OOOCHOBaHHeM BHAOH3MeHeEHHOFO MeTOa MOJeKYJIAPHbIX 
ypOut Jhtoapa (’). 

Mea Metoga 3aks104aeTca B crleqyroulem. Byfem u3yuatTb COCcTOAHHE 9J/1eKT- 
OHA (110 MpOCTOMY MeTOAY MOJeKYJIAPHbIX OPOHT) WIM HECKOJbKUX 3J1eKTPOHOB 
MO MeTOAY CaMOCOracoBaHHOrO NOH), HAXOMAULMXCA B MCle KON@Urypalluu 
ATOMHBIX OCTATKOB S (NO ATOMHBIM OCTATKOM OYJCM NOHUMATb aTOMHOe Apo 
3MeCTe C BIEKTPOHAMM, KOTOpble He IIPHHHMAIOT yUaCTHA pH BOSHHKHOBeHHU 
‘BxA3H). JlomycTHM, uTo cucTtemMa S MoxeT ObITb TMocTpoeHa U3 OTJebHbIX 
1OACHCTeEM aTOMHBIX ocTaTKOB Dy, Dy, ..., Dr. UWyctb no Kpalinelt Mepe oflHa u3 
THX MOLCHcTeM OyeT HaMHOrO GOoulbuIe TOH OOIacTH, B KOTOpOH oOHa MpocTpaH- 
‘TBEHHO CONpHKacaeTcA C OCTAJIbHBIMH MofcucTemMamu. Tora mMoxkHO Npesno- 
laraTb, 4TO MOTeHWMa, AeHcTBYIOWNH Ha 9JICKTPOHbI, B TaKHX OobIUMX NOL- 
MCTeMAX, IIPHOJH3HTeIbHO TOT Ke, YTO MU B COOTBETCTBYIOMNINX YaCTAX CHCTEMbI 
5, Iro OyeT clipaBeIHBO pH AocTaTOuHO ca6OM B3avMOJelicTBUH paccmatT- 
JHBAeMOH OONbINONH MOACHCTeMbI C OCTAJIbHBIMH TOCHCTeMaMH. 

ByeM WcKaTb (pyHKUHIO COCTOAHUA 9eKTpOHa B cHcTeMe S B BHJe JIMHeH- 
ibIX KOMOHHALMH MOJIeKYJIAPHbIX OpOuT Nozcuctem. Jina Toro uTOObI MO%xKHO 
JbIIO HCMOJb30BaTb CBOMCTBa CHMMeTPHH, B HeKOTOPEIX CJlyyaAX WeecooOpas- 
40 MCHOIL30BaTb IPH 3TOM *yHKWuH BanHnepa He TOJbKO WIA OCCKOHEYHHIX, 
10 WU WIA KOHEYHBIX KpHcTaJJIOB (cM., HampuMep, (°)). II]pH stom oKaspiBaeTcs, 
ITO MOXKHO MOCTPOUTh JIMHeEMHYIO KOMOHHAWHIO MOJeKYJAPHBIX OPOHT OT/eb- 
IbIX OOJIbIIHX MOACHCTeEM, AaMIVIMTYAbI KOTOPBIX BeJIMKH TOJbKO B MaJIoH wacTH 
-OOTBeETCTBYIONeH MocHcTembl. Takve JIMHeHHbIe KOMOMHAaLHH CYyLecTBy!OT 
3 clyyae KpucTaoB (pyHkunH Banunepa) UW B cJlyyae HeEKOTOPbIX MOJIeKYJI 
2KBUBaJICHTHbIe OPOHTEI). 

YpaBHeHHA AVIA HCKOMBIX KOS@PUUMeHTOB pa3slO%KeHHA COOCTBeHHOM CbyHK- 
[MM 3JIeKTPOHAa MO OpOuTaM NOMCHCTeM MOXHO, Kak OyeT NMOKa3aHo, Nepenu- 
‘a4Tb B TAKOM BHJle, YTO OHM BbIPABATCHA Yepes HeOOMbIWOe UNCIO KOSPUILMeHTOB 
aZOMKeHHA CbyHKUMH BaHHwepa WIM IKBUBAJeHTHBIX OpONT. 

B KauecTBe BO3MOXKHbIX IPHMepoB, K KOTOPbIM MOXKHO, MO-BHJMMOMY, IIpH- 
[araTb OMUCbIBAeMbIM MeTOA pacueTa, YKarKem: 

1. Monexyaa, BOSHUKatollad 43 AByX IofcucTeM aTOMHbIX ocTaTKoB. Iloz- 
MCTeEMaMH OYeM CUHTATb MepBOHaUaIbHbIe MOJIEKYVJIBI. 

2. Koneunpiit Kpuctamn. TlepponayabHonw cucTeMolt OyjeM cunTaTb Gecko- 
IeEUHBIN KPHCTaJ. 

3. Xemocop6uuA MouJekysbl. B KayecTBe MOACHCTeMbI MOX%KHO WOROOpath 
foneKYY MW KOHeUHI KPHCTaJJI WH MOJeKyJYy M OeckoHeyHBI Kpnctad. 
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4. Tlonuen. 3yecb NepBoHayaIbHOM CHCTeMOH MOXKET CLYXUTh OecKOHeUH 
I[elb ATOMOB, COCAMHEHHBIX JBOMHbIMH CBASAMH. 

Huxe OyleT moKa3aHO, KaK JlaHHad MporpaMMa MoxeT ObITb peaJIM30BaH} 
B IIpHOMKCHHBIX MeTOLaX MOMeKYJAPHBIX OPONT HW CaMOCOrIaCOBaHHOrO MOMs 

Il. Ilpoctrou metro 
MOJEKYJAPHEIX OpOUuT 
IIpennooxKHM, YTO HaM H3B 
cTHa coOcTBeHHan dyHKuna YL 


Ae WH COOCTBeHHbIe 3Ha4ueHHA 
OJHOIJICKTP OHHABIX TaMVUJIbTOH 
anos HH”: 

Puc. 1. Cxematuueckoe u306paxkenne cuctemp S. ens ee. 

D;, Diy, Diy — Noacuctempl; Cy, Cy, Cy, — yacTH H OF = EF; di 
cucrempt S,  MmpucoequHeHHbIe K MoxcHcremMaM ne R (1 
D,, Diy, Diy; C2, Os—o6sacTH, B KOTOpbIX He (% ety FON © i. | 
HaxojaTca MatTpuunble aviementar V2! KOTOPbIMH ie | 
2 : a - ae chelsea hs 
MOXHO OblIO Obl MpeHeOpeub 2m 


V* — acdcekTHBHbI NOTeHIHad | 


JeMCTBYIOULMN Ha U30paHHbit 9IJIEKTPOH B OTJ[ebHOH nNoycucTeme D*; 
CoctosHve 3uleKTpoHa B cucreMe S jaHo peuieHvem ypaBnenusn ILpeyquni 
repa 


h2 
HO= WO, re f=— AV, (2) 
Peutenne  ypaBHeHua (2) MOXHO MpeAcTaBHTb B Bue suuelinoli | KoMOu- 


Hal KOHeuHOrO uucyIa N xapakTepucTuyecKux (yHKUHH, YAOBMeTBOPAIOULY 
ypaBuHenuio (1), rye 


MoxkHO TIpH NOMOWM YHMTAapHbIX TpeoOpasoBaHWit NepeliTH OT MoOJIeKyApHbIx 
opOut kK (yHKUHAM, KOTOpble C JOCTATOUHO CTeIeHbIO TOUHOCTH MOXKHO cuH- 
TaTb JIOKaJIM3OBaHHBIMM B HeEKOTOpOM YacTH nmoAcuctTempl (°). Ecam nogxog_auyum 
cnoco6omM noyoOpath N*%, To STH MpeoOpas0BaHvA MO2KHO HallvcaTb B Bue 


N%—1 N%—1 | 


= 2 Crd, V= > chee (4)) 
i=0 r=0 


(He WcKJOYaH TORKecTBeHHOrO MWpeoOpasopanua). Peutenue ypaBnenus (2) 6e- 
peM B Bye JIMHEHHOH KOMOMHAaILHA | 


R N*-1 | 
Liesens eles Heel Os (5) | 
Es 
Ypapnenve (5) MOXxHO MpescTaBHTb B BUse | 


JR sO 
SENG GENO oe eos g ) 
EAD wb alee rleaP << N°“. (6) 
CI f=) 
94 3) 

B xayectse N” ya OeckoHeuHOli cucTeMbI GOepem tesoe KpaTHoe uHcua 
SJIeMEHTAPHbIX sAYeeK WHKMMYeCKOrO KpucTasia. O6st4uHbIM BapHallMOoHHbIM 
CHOcoOoM ToJyYHM ja KoapuuMeHTOB ypaBHenusa (5) ycnoBusa 

Reet 
71 1 CoB ies lie 
> > Ge Pit = 9 (ral bream ey dd) sca alot) ie lly (7) 


b=I k=0 
rye 


Pip = (gre + VW —V4) — Wi gear. (8) 
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Ecum BOCHOJIbS3OBaATbCA COOTHOLIECHHEM 


Jha Ne 
LE Ge re oe bit ep hee a OO (9) 
s=0 r=0 
TO MO?KeM ypaBHeHHe (7) IIpHBecTH K BHLy 
R Pe, 
DD) de (et: — W8in) 80 + V3] = 0, (10) 
p=! & =0 


rhe MaTpWuia WHTeTpaJIOB BO3MYILeCHHA olpefesenHa CJIeqytOuluM o6pasom: 


Ne 1 
a , | a ed ‘oO oan 5 
VD US eet Sie Vee ep: ene Vat V8 (11) 
s=0 
S28 \ o7798 de. Ve \ 977 (V —V") g&dr. (12) 


SToT OObINHbIM BU ypaBHeHHH JIA KOSUIHeHTOB pa3sjOxKeHuA B calyuae 
OOubIUMX CHCTeEM MaJIO TIpHrofeH, TaK Kak CHCTeMa OJHOPOJHbIX JIMHelHbIX 
ypapHenuli (10) cocrour u3 BecbMa OoJbUIOrO UNCJIa ypaBHeHuit. Ity TpyquHocTp 
MOXKHO OO6OLTH cuexyiouluM cuoco6om. Ypaspuenve (10) ymHoxum wa Cp u 
MpoBeylemM CyMMHpoOBaHue M10 7. EcsM BOCTOUIb30BaTbCA OMpeeseHHeM ej, (9) u Tem, 
YTO TIpeoOpa30BaHve yHUTAapHO, TO TosyyHM 


pry No 
Di Co Cr+ Yh CoCr: = bor, 
i=0 j=pe 
p%_1 N%_4 R_ py p*_1 
3 dpCoe(Ep—W)= Di Qi eeidiCei — 2D) Qi Dy aeCpiVie — (13) 
k=0 j—=p% B=I k=0 i=0 
(eal greta oe) ueet hs 
[Ipeqnomaran, uTo 
(E3—W) +0, (14) 


x 
NOJyYHM wocse jeseHHa Ha BbIpaxeHne E,—W, ymHowenus HaCzs; HW CyYMMH- 
poBaHua no P*—|1 


Pty p%—1 p8_4 yxy PJ 
>) dade, = s) > LeVian d 5 Deed (15) 
k=0 G=I i=0 “k=0 j—p%* k=0 
(ee RS =U reo tele) 
[Leas WV Et (16) 
p=0 


a a o 
Tax Kak kR< P*, to &,=O0O gana s>P, Tak 4TO cCHuCTeMa ypaBHeHHi 
(15) maeT WBe MOACHCTeMBI: 


R P%1 Pe— Ay p%—] 
= >; > y Les; Vie dk SS > Lis thi dh 
@=I i=0 k=0 j—p% k=0 (15a) 
(Ci We phe lcé S= Ose, Po) 
R pty PP-1 Nt—1 ae 
Sey Vi dae ge wegen de 
@=I i=0 k=0 j—Pp% k=0 (156) 


Gea lao Re ea Ne — 


YpaBpHenuamu (15) MOxKHO YCHeUIHO BOCIIOJb3OBaTbCH, KOFa MaTPpHyHbIe 


9yle@MEHTbI MoTeHUMasa BOsMyneHut V7 CyIeCTBeHHO OTJIMYHbI OT HYJIA TOWIb- 
KO Jil Masloro uncia wHgekcoB k. Ecum nw Bropoe CyMMMpoBaHve B MpaBon 
yacTH ypaBHeuuli (15) cogep»xkuT MaJioe uMCJIO UeHOB, TO JaHHbIM BU ypaB- 


oe a a 
HeHHM UpWroseH Takxe B culyyae, Korya P <N. 


Cucrema (15a) aABINeTCH B CYIHOCTH OMHOPOMHOU, Tak YTO YCJIOBMe pa3- 


pelwHMOCTH TJIaCHT: 


P%_j N%—1 
det | D| = det | YY LEV iE SD Deca orga 0 (17) 
i=0 (—=P& 


V3 nalie@HHbIx KOpHeli HeoOXOAMMO, KOHEC4HO, BbIOpaTb TakHe, JI KOTOPbIX 
OJHOBpeMeHHO yOBJeTBOpeHa cucTema (156). Buaroyaps ucuesHoBeHHuio Ko9d- 
(PUILMEHTOB, MMEIONHX HHeKCbI OOJIbUIe HEKOTOPbIX, MATPHILy MO?KHO TIpHBecTH 
K BHLY 


0014 


Tak YTO yCJIOBHeM pa3peliMMocTH (17) OyweT cJTyKUTS 
det) Dy) = 0: (18) 


ll. Meroga camMocoramacospaHHoro nowaa. Ecun Bocnomb30BaTbca 
MeTOJIOM CaMOCOrIaCOBaHHOrO NOJIA, TO MOXKHO MOJYYHTb COOTHOIeHHA, aHa- 
Jiormuuble (15) — (18). pn strom, ognako, HeoOxoqMMOo CflelaTb JonylleHne, 
uTO ypaBHeHun XaptTpx — Moka via paccmMaTpHBaemon cuctembl S un Dy,..., Dp 
CBOMATCH K 3afjaye TuMa 


Fy = Er FO 0, (19) 


rye F*, F —onepatoppt Xaprpu— oka jin cooTBeTcTByIOWIMx cuctem; $7, D; — 
MOJIeKyJIApHble op6uThl; E7, W;—snepruu op6ur. VMspecrHo, uro metros, camo- 
COrlacOBaHHOro MOJId He JOJKeH BCerfa NPMBOAMTb K ypaBHeHHaAM Bua (19), 
OfHakO TIpHOJIW2KeHHO OHH BbIMOHAIOTCH Bcerge (1°). Brio noKa3aHo (*), 4To 
CYULECTBYIOT JIMHeHHbIe KOMOMHAILMA XapakTepHcCTHyecKUX CPYHKUMH onepatopa 
Xaptpu — Moxa Avia OeckoHeyHOorO KpHCTasa, KOTOpble OOaaloT CBOLCTBaMH, 
aHaJIOrHYHbIMM CBOMCTBaM (byHKUMi BanHuepa (HalipvMep, B CMbicsIe JOKaJIN- 
gaynn). Js MoJIeKyJI MO%KHO Take TOCTpOHTb (yHKWMU, AaHayIOrMUHbIe 9KBU- 
BaJICHTHBIM OpOuTam (1). CynmiecTByeT, TakHM oO6pasoM, NOowHad aHaylorua 
Mexky PopMyMpoBKOH Hale npoOembl B paMKaX T1pocToro MerToyxa Mowie- 
KYJIAPHbIX OPOMT HM MeTOMa CaMOcorsJacoBaHHOrO MOVs. 


Vucrutyt dusuuecko xuMHH Tocrynus0 
UYexocnopaukon AKazemuu HaykK 22 X111958 
IIpara, UCP 
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JWoruange Akaxnemun Hayk CCCP 
1959. Tom 125, Ne 4 


PHSHTECKAA XHMH fl 


H. B. MEJIUXOB, M. C. MEPKYJIOBA u Lf. 3BAJIbIL 


OBLIHE 3AKOHOMEPHOCTH COOCA)KEHHA MUKPOMPHMECEH 
MPH POCTE KPHCTAJIJIOB 


(ITpedcmasaeno akademukom B. H. Cnuyotnoim 29 XII 1958) 


B mocdeqHee BpeMA B MPOMBILIeHHOCTH MH HCCJeLOBaTeIbCKOH TpakTHKe 
IUHPOKO MIpHMeHAIOTCA KPHCTaJWIbI, COMepKall\He Madble KOH4eCTBa HeH30Mopcp- 
HOH MpuMecv. B OoubuIMHcTBe cJlyyaeB TaKOrO pOfa MpHMecu OOpasyroT c oc- 
HOBHDbIM BelIleCTBOM KPHCTaJlla TBeplble pacTBOPbI C OFrpaHHyeHHOM cMelIMBae- 
MocTptO. Mp nonmbitaiucb BbIABHTb 3aKOHOMepHOCTH pacipedeeHHA mpuMecu 
Mex ly KPHCTaJJIaMH MaKPOKOMNOHEHTA, C KOTOPbIM IIpHMecb oOOpasyeT TBep- 
AbIli pacTBOp C OrpaHH4eHHOH CMeLIMBaeMOCTHIO, H MepecbillleHHbIM pacTBOpOM 
(MlepeoxXJaxKeCHHbIM pacmiaBoM). 

PaccMOTpHM MexaHH3M coocaxKleHHA MIpHMecH Cc KpHCTadaMu, pacTyulMMu 
B Il€PeCbIL[eEHHOM paCTBOpe MIpH HHTeCHCHBHOM TepeMeIUMBaHHH 2KUKOM (ashi. 
Ileppot crafueli mpotlecca coocaxKeHHA MpHMecH Cc OCaKOM ABIAeTCA B3aMMO- 
JleHicTBHe MpHMecH C MOBepXHOCTbIO pa3slea cas. Kpucran cmoco6eH pacTu 
B pacTBOpe TOJIbKO B TOM cCJlyuae, eCJIH MepecbilleHve y (ppoHTa KpUcTasIM3allHn 
S paBHo uM S6oubile ompeesIeHHOTO MHHHMaJIbHOrO MepecpueHuA S, (1). Ec 
S<S,, TO MexKLY MOBepXHOCTHIO HM pacTBOPOM IIpOHCXOANT acopOUMOHHbIN JMHa- 
MHMYecKHH OOMeH. EcsIM CKOpocTb O6MeHa 3HaUHTeIbHO OobiIe CKOpocTH And- 
y3HH KOMMOHEHTOB pacTBOpa Yepe3s MOBePXHOCTHIM Luddy3sHoHHblli CO, TO 
YCTaHaBJIMBaeTCA MOLBYXKHOe PaBHOBecHe MexXK]lY MOBepXHOCTbIO KPHCTaJVJIOB 
pacTBOpoM y (poHTa KpHCTaMM3alHH B WIOG6OH MOMeHT BpeMeHH t. YemoBHeM 
NOMLBH2KHOTO PaBHOBeCHA ABIACTCA PaBeHCTBO CKOpocTel acopOunH MpHMecu 
V, M Jecop6uuu MpHMecn c NoBepxHocTuH KpucTa0B V;: 


Ve a(n +8) Cx (1) 
V, = 8, (2) 


t 


rie A — o6uee KomMYeCTBO MecT Ha | CM” NOBepXHOCTH, JOCTYNHBIX WIA ajl- 
cop6muu mpuMecu; § — KomMuecTBO alcopO“poBaHHbIxX HOHOB Ha | cM” noBepx- 
HOCTH B MOMeHT BpeMeHH 7; C, —KOHILeHTpalluA MpuMecu y PpouTa KpucTaH- 
3allHH B MOMeHT BpeMeHH 7; % HM § — KOHCTAHTHI. 
Vis ycnosuii paBHoBecnaA HaxoJMM (?), YTO BEC MHKPOKOMIOHeHTA q Ha M0- 
BepxHocTu | cm” 6yzerT: 
a 
3 AC. 
lat ih (3) 


re n — Bec aflcopOupyemoro HoHa. 

Korga mepecpiittenve y PpoHTa KpUuCTaMIM3allMu JOCTHIHeET Sy, TO Mpouc- 
XOJMMT HapacTaHHe MOHOCJIOA MaKpOKOMNOHeHTAa dy Ha NOBepXHOCTH KPHCTaIOB. 
Tlpu 9ToM Moxer HaGm10saTbcA yacTHuHaA ecopOuuA mpumecu. Konlextpana 
npumecu dx/dy B MOBepXHOCTHOM MOHOCIOe OMpeeHTCA PaBeHCTBOM 

dx a Cy 
Cr = Sore An ) (4) 
dy BR a 


00 
Te 
On 


rye R — KosxPPuuNeHT AONOWHUTeNbHOH LecopOiuu; C;— KOHMeHTpallus MpH-| 
Mecu y (poutTa KpuicTau3alMM B MOMeHT, Kora S = So. Ec B8anMojelicr- 


a 
BHe TpHMech C MOBeCpXHOCThIO KPHCTaJIJIOB TAKOBO, Wun) in Cris TO 


Y aoa dx Ea $ L@, 4 
Cre, ae BR An Cpa KC ( a) 


Pe3yibTaTbl MHTerpupoBanuA ypaBHeHul (4) u (4a) OyAyT pasM4HbI B 3a- | 


BUCHMOCTH OT YCAOBHH OOpa3s0BaHHA M poctTa KpucTa0B TBepJoH casbi. pu 


ObICTpOM POCTe KPHCTAIJIOB B TMepecbillkeHHOM pacTBOpe H3 MaJlOroO YMCA KPM- | 
cTaIMYecKUX 3apompiuell MpHMecb ToMOreHHO pacripeseAeTcA M0 BCeMy OOb- | 
emy Kpucrasos (*).CneqoBaTeIbHO, Crz, H€ 3aBUCHT OT KOJIMYeCTBa MAKPOKOM- 
MOHeHTa, Mepellielitero B OCaOK, H KOJIMYeCTBO MHKPOKOMMOHEHTAa B OCalKe 


OyeT paBHo: 
Cry 


y 
2a Cet = a An 
0 


inte 56 


re y — Macca ocajiKa, KOTOpbIli O6pa30BaJicd K MOMeHTy BpeMeHH ¢, Tak Kak | 
B J1KOOOH MOMeHT BPeMeHM KOHIeHTpalluA NpUMecH B OCaNKe ABJIACTCA NOCTOAH- | 


Holi, TO Cy =a/b = Qy/by, THe @ HW b—kKoMYeCTBa MUKPO-H MaKPpOKOMIOHEHTOB 


B pacTBope y (ppoHTa KpHCTaJIIM3al\MH B MOMeHT BpeMeHH ft; Ay H bg — OOulee | 


KOJMYeCCTBO MHUKPO- H MAKPOKOMMOHEHTOB B CHCTeMe. 
1Torra u3 ypaBHeHua (4a) uMeem 


x a 

Tlogqo6Hoe BEIPaxKeHHe TeopeTHUeCKH MH SKCMEPHMeHTabHO TosyyeHO Puen (*). 

IIpu MefeHHOM BbIpallMBaHHH KPHCTaJIOB (MeTOJOM M30TepMHYecKOroO 
HcMapeHHA HIM TOMOreHHOTO OCaxKeHHA) CilelyeT ORUaTb, uTO Buddy3uA 
KOMMOHEHTOB K MOBeEPXHOCTH KPHCTaJWJIOB 4Yepe3s MOBePXHOCTHBIM Auddy3vou- 
HbIM clo OOecneyMBaeT PaBeHCTBO KOHICHTPpallWH MMKPO- HW. MaKPOKOMMOHeHT 
y (PpouTa KpHCTaIMU3allHH HU BO BCeM OObeMe PacTBOpPa B JIIOOOM MOMeHT BpeMeHH. 
B 9THX yCIOBHAX HHTerpHpoBaHne ypaBHeHuA (4a) npHBO_UT K dopmysie Jlep- 
Hepa — Tockuuca (*) 


seg ante (6) 


In a = 


Muterpupopanne ypapHenua (4) qaer mpHOnM2xKeHHOe COOTHOLIeHHe 


Aap 


—— (6a) 
Y¥ a " a 
bot Zot [oA — Fae] (1-9) 55 


JA 9KCNePHMeHTAaJIbHOrO MOLTBEPXK NACHNA NOJMYYCHHbIX COOTHOMWEHHH OblIO 
HCCJI€QOBaHO coocakKeHHe MaJIbIX KOMYecTB PbClz u CdCle c kpuctanaamu 
NaCl, KoTopbie COpa30BbIBaJIMCb MPH H30TEPMHYECKOM CHATHM NMepecbilljeHua 
pacrsopa. IIpeqpapureibHoO H3y4alacb KHHETHKAa 3apoxK CHA WH pocra KpucTauJ- 
JIOB XJIOPHCTOFO HaTPUA B YCJIOBHAX SKCMepHMeHTa. YCTAaHOBJeHO, YTO pH TeM- 
mepatype 25°, mepecpimenuH 3—4% uM CKOpocTH MepemMelmMBaHuA pacTBopa 
200 06/MUH. MpOHCXOLUT B TeYeHHe JWIMTeIbHOrO BPeMeHH 3apox enue HeGOub- 
MIOrO KOJIMYeCTBA KPHCTAaJIJIOB, KOTOpble 3aTeM OpicTpo pacryT. MuKkpocKonuye- 
ckHe HaOsIOJeHHA NoKasaiu, YTO CpeAHUH OObEM KPUCTAa/JIOB OCaKa JMHeHHO 
BospacTaeT c yBeMyeHHeM kosIMYecTBa NaCl, nepememero B TBepzyto tba3sy 
(puc. 1), T. e. B MepHox pocta He MPOHCXOJUT 3apoOxXTEHHA HOBBIX IlCHTPOB KpH- 
cramiMsanu. ITpomecc cHATHA MepecbileHHA CBOAMTCA K POCTY CpaBHUTebHO 
HeEOOJIbLIOrO YUCNa KPHCTaMOB B MepecwileHHOM pacTBope. Takum o6pa3om, 
SKCIIEPHMEHTAJIbHbIE YCJIOBMA OOPas0BaHHA HM POCTa KPHCTaJJIOB MaKPOKOMMO- 
HeHTa COBNalator C YCJIOBHAMH, JIA KOTOPbIX BbIBeEJeCHbI COOTHOWeHHA (5) u 
(5a). 
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(5) 


Hamu Ono mpospeyzeno HcCuleqOBaHhe pacnpeseeHuA w30TON0B Pb u Cd 
MOKTY KPHCTaJJIaMH WM HaCbIILeHHbIM pacrBcpom NaCl B 3aBpucuMmocTH OT KOH- 
WenTpalWH MHKPOKOMIMNOHeHTAa B %KUAKOL chase. Onpemenenue KoMYeCTBa MUK- 
POKOMMOHECHTAa B TBEPJOH M 2KUAKOL (pasax MponsBOANIOCh MeTOAOM pakuoaKTHB- 
HBIX HHAMKATOPOB C TOUHOCTHIO +3%. Pe3yAbTaTbl ONbITOR Maul Ha pH. 2. 

B mpempilyujux padorax (°) Opin0 clenaHo ipeqnosokenne, utTo PbCle, 
SrCle, CdCle OOpasylor ¢ KpucTasiamu xsopucroro HaTpua TBEPble PacTBOPbI 
OrpaHHYeCHHOH CMEIUMBaeMOCTH, CIeqOBaTebHO B 3TOM CJIyYYae MOKHO OBIWIO 
O*KUTATh MPHMeHHMoCcTH (opMyvint (5). DkcrepHMeHTaJIbHbIe JaHHbIe c ocTa- 
TOYHOK TONHOCTBIO COOTBETCTBYIOT (opmyve (5) Np cweMyIOWWMX 3HAYeHHAX 


cms 2 1 
20 
3 wh 
fo : 
| Es 
et l 
3 | 
95 Y 
is 


4 G08 Ob OBe 6 va o ; z 4 3 2 
77] —> ee g 0 
Puc. 1 Puc. 2 


Puc. |, 3aBucumoctTb cpequero o6bema KpucTadOB OCalKa OT KomMYecTBa NaCl, mepemegumero 
B TBepdy!lo da3y 


Puc. 2. 3anucumoctTb KOHILCHTpallHH NPMMecH B OCaAKe OT OOMLerO KOMMYECTBAa MpHMecH B CHCTEME. 
I — cuctema NaCl — CdCle—HeO; JJ — cuctema NaCl — PbCle — HO 


KOspPuUveHTOB: Awa cuctembi NaCl — PbCle — HeO «/8 = 1,2-105, 


Sf = 8,810; yaa cucrems NaC]—CdCl;—H,0 f= 44-103, 
PN 10-2 
r= 10-107. 


TaKHM O6pa30M, pH 9KCMepHMeHTaJIbHOM HCCJIeqOBAaHHH MeXaHH3Ma CO- 
OcaxKeCHHA MIPMMecH C KPHCTaJJIaMH, pacTYULMMH H3 MepecbillleHHOro pacTBopa, 
ObINIO MOJIYYCHO KOJIMYCCTBEHHOE COOTBETCTBHE C BbIBECHHbIMH COOTHOWICHHAMH, 
YTO MOSBOJIAeT CeaTb CIeAYIOULNe BbIBOJb.: 

1. Ckopoctb O6OMeHa MOBepXHOCTH C PacTBOPpOM y *poHTa KpHCTaIM3alnU 
3HAYUTeEIbHO OONbIUe CKOpOCTH ANpPpy3HH KOMMOHEHTOB Yepes MOBepXHOCTHBIH 
quppy3HOHHbI = cwIon. 

2. KouwuectBo mpuMecu, mepemenmel B TBeEpAy!o dasy B Mpolecce pocra 
KPUCTAaJJIOB, a TakxKe pacnpeseseHHe MpHMechH B OObEMe KPHCTAJIJIOB OCaKa 
MOXKET ObITb OMpeseseHo Mo dopmysiaM (5), (5a), (6) u (6a), 


MockopckuHh rocyapCTBeHHbIii yHHBepCHTeT Tocrynuso 
um. M. B. Jlomonocospa 24 XII 1958 


ILMTMPOBAHHAA JIMTEPATYPA 


Re Kaiscuew J. Stransky, Phys. Zs.,1386,0099 (1930); M.| Vio Imex, 
V. Schultze, Zs. phys. Chem., A, 156, 1 (1931). Sis Beane lhe als Ano (Cains 
me. 40 (2), 1361 (1918). S=N; Riehl, Zs. phys. Chem., 14, H. 5/6, 361 (1958). 


PA D.o.e.8 mews oW,, Mo Jho-sikiins; J2, AmotGheni-Soc) 47.662) (1925). 
M. C. Mepkyasaosa, )KHX, 3, Ne 1 (1958); M. C. Mepky aoBa, Me SBaeMre= 
uxos, Msoronp u u3aysenua B xumun, May. AH CCCP, 1958, crp. 21. 
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Jloxnagm AxKkayemun nayk CCCP 
1959. Tom 125, Ne 4 


PHSHIECKAA XHMH} 


A. C. UEPKACOB 


O BJIMAHHK CONPS)KEHHA AHTPAWEHOBOFO AAPA C ABOHHONM 
CBA3bIO AJIKEHWJIBHOrO SAMECTHTEJIA HA CHEKTPDbI 
®JTYOPECHEHUMH HW MNOrJIoludEHnA 


(I]pedcmaeaeHo akademuxom A. H. Tepenunoim 19 XII 1958) 


Panee ('°) Hamu ObWIO BbICKa3aHO MpeNOJIO*KeHHe, YTO CHJIbHOe Pa3MbIBa 
HHe KOJIeOaTeIbHOH CTpyKTypbl CMeKTpoB dlyopecleHUMH (pv HesHauuTeJe 
HbIX H3M€HEHHAX CIEKTPOB MOTIOULeHHA), HaGOWarolleecA Tp BBeJeCHHH B M 
30N0JIO*KeHHE AHTPAlleHOBOTO Apa apHJIbHbIX 3aMeCTHTeeH, OOYCOBJeHO ycK 
JIGHHeM B BO3OY2KACHHOM COCTOAHHH COMpPAxKeHHA OeH3OJIbHBIX KOUIelL C aHTP 
ILCHOBbIM, Pe3YJIbTATOM YerO ABJIAeTCA MepecTpolKa MONeKYJbI, KOTOPaA Mpu: 
HuMaeT nOce MOrIOWeHHA KBaHTa CBeTa Oo/lee MOCKy!O KOH*Urypalnto*) 
IpHueM TaKOH H3MeHeHHOH MOJIeKyJIe COOTBETCTBYeT HHaA CHCTeMa 93J1EKTPOH 
HbIX YPOBHel, 4eM HeBo36yxKAeHHOH (*). | 

Jina Toro 4TOGbI NOJYYHTb Gosee ONpesesleHHble yKa3aHHA, YTO HaOw1Olas 
WMecH (pakTbl OOBACHAIOTCA HMeCHHO COMpsA»KeHHeM, HaMM ObIM MCCueOBaH 
CNeKTpbl NOFOULeHHA MU CJlyOPeCHeHUHH HEKOTOPHIX Me30aJIKeHHJIMPOH3BO 
HBIX aHTpattena: 9,10-quanmMiantpamena (1), 9-4-npon-1’-exua-10-4-nponusanT 
pauena (II), 9,10-qu-x-npon-l’-enuantpauena (III) u 9-BuHuaHTpater 
Win oes 


Chylsiee Cu; oe cH sn; CH= cHUTGHe CH=CH 
| | | | 
Cae “eee CL): ee 
L ) : S ) | 2} Yi 
CH! cH Oy CH Ch, = Cie CH = GH CH; | 
I ll ll IV 


T[naiusanTpauer (tT. m1. 135—136°) nowyuaica BoccraHoBleHHem dbeHuIrHu At 
pasuuom (*) 9,10-quanmua-9,10-qurugpoKcn-9, 10-nurugpoantpauena, moyueH: 
HOrO, B CBOIO OYepedb, B3aNMOJeHcTBHeM CH, = CH — CH,MgCl c es | 
HoHOM. [Iponenuinponuiantpauen (Tr. na. 124—125°) Opin nowyuen (*) o6pa 
OOTKOH pa3sOaBJIEHHOH COAHOH KUCIOTON 9, 10-nu-4-nponua-9, 10-,HrHzpoKcH- 
9,10-quruypoaHTpalena (CHHTesHpoBaHHOrO M3 aHTpaxHHoHa u A-C;H,MgBr). 
a QMMponenulaHTpayen (rt. mi. 164—165°) — u3somepusauuei uaniuianTpa: 
eHa CHMPTOBOH KaJIMeBOi wWeroubto (*). 9-BUHHAAaHTpaleH (T. mi. 66—677) 
nouly4aca KernApataiueli (°) 9-x-oKcHSTHAaHTpalleHa, CHHTe3HPoBaHHOrO BoOC- 
CTaHOBJIeHHeM 9-alleTHIaHTpalleHa M30mponuaaTOM aioMuHuaA. Bce ucnosib30- 
BaBIUHeCA JWI CMEKTPaJIbHbIX HCCIeOBAHHH BeUeCTBa TULATeIbHO OUNMILAHCE 
MHOPOKpaTHOH lNepeKpHcTalM3salneH Hu XpomMaTorpadupoBaHHeM Ha OKUCH 
aJIIOMMHH SA. 


* []mockocTH OeCH30MbHBIX KOJI, Y Me3OaPHJINPOW3BOAHBIX AHTPalleHa JOMKHI GbITD OT- 
KOHEHbI Ha 3HAYHTebHbIM YrOM OT MMOCKOCTH aHTPalleHOBOrO Apa u3-3a CTepHuecKoroO B3aH- 
MO€HCTBHA aTOMOB BOLOPOAa (HAM 3aMeulaloulUx ero rpymm), HaXOAAUIMXcA B O-OMOMKeHHAY 
OeH3OMbHOrO KOJIbILA HM G-MOMOKeHHAX aAHTpalleHosoro. 
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CnekTpbl HOrmoujeHHa Obwin NOJIYYeHbI C MOMOILbIO cneKTpodoTomerpa 
CQ-4, a cnexrpp dryopecuenuuu — c MOMOLLDIO MOHOXxpomatopa YM-2 c doro- 
YMHOXUTECM B.KAYECTBe MPHeMHNKa SHepruv. CneKTpanbHad uyBCTBUTeNIb- 
HOCTb NMOCJIeqHeEH YCTaHOBKH Oba OMpeyeeHa C HOMOM[bIO HCTOUHUKA C H3BeCT- 
HBIM PacipeleeHveM SHepruu. B KavecTBe pacTBOpHTeIA pH uCcTeqOBaHUN 
CNeKTPOB HCHOMb3OBAJICA STHJIOBbI CIUPT. 

Hcc1eqopanHble B HacTosuleli pabore AMaJIKeHWaHTpalleHbl 10 CBOeH CTPyK- 
Type BecbMa Ou1M3KM Apyr kK Apyry u OTMYAIOTCA TeM, UTO B [Mal IMIaHTpatene 
ABOMHbIC CBAZH HAXOAATCA B U3O0JIMPOBaHHOM MOOKeHHH OTHOCUTEMbHO aHTpa- 
MeHOBOrO Apa, a B MpPONeHMINpONMIaHTpalene HM WuNponeHuiantTpanene 
HMEIOTCAH, COOTBETCTBEHHO, OJ- 

Ha H [Be JBOHHbIe CBA3H B CO- 
HPAXeHHOM TOJIOXKeHHH. Cue- 
AyeT OTMETHTb, 4TO PaccMmoTpe- 

HWe MaCLUITaOHbIX MOJeleH m0- 
Ka3bIBaeT, TO aJIKCHHJIDHbIC 
Tpynbl, Tak Ke Kak MW apHb- 

Hble, HE MOryT BpalllaTeca Bo- 
KPyl CBxA3eH, COC@MMHAIOULUX HX 

€ aHTPalleHOBbIM AAPOM, H3-3a 
CTePHYeCKUX MpenATCTBUH, OOy- i 
CJIOBJICHHBIX TepeKpbIBaHHeM 
cep AelicTBUA OHOTO H3 BO- 
JOPOAHbIX ATOMOB aJIKeEHHIbHOL 
rpynbl H BOJOpOAHOrO aToma, 
pacnoJIOx*KeHHOrTO B &-MOMORKe- 
HHH aHTpalleHOBOrTO spa. 

CnekTpbl dbaryopecueHuuu u 
JJIMHHOBOJIHOBBIX TOJIOC MOTIO- 
ULCHUA paCCMaTPHBaeMbIX [MaJI- 
Ke€HHJIaHTpalleHOB, a TaK2Ke CO- 
OTBETCTBYIONL[EroO HM HaJIKHJIaH- 
TpaleHa (9,10-qu-H4-nponumanH- 
TpalleHa), mpuBeyeHp Ha pure. |. b 


Ha puc. 2 npupeeHbl cieKTpbi a : =a —— e 
22000 €4000 26000 ZE000 com 
9-BUHMIaHTpalleHa HW COOTBeT- 000 20000 ‘ 


ERG aeS Saati egy eet Puc. 1. Cnextppl dayopecuenynu (culepa) H mormome- 
BOAHOrO — 9-sTHaHTpauena *. Hua (cupaBa). @ — 9,10-1H-H-lIpomumanTpaneH; 6 — 
V3 puc. 1 BHAHO, ¥YTO BIMA- 9,10-quanumauTpaneH; @ — 9-H-mpom-l’-enunantpa- 
Hue aJIKeHHJIbHbIX S3AMECCTHTe€- wWeH; 2 — sas a el ip atv omme et 
4 6 = : CAM u 
cretion wis reared pete 
oe Oca (ulyopeclleHUHH, CiipaBa — OTHOCHTEJIbHbIe MOJIAp HBIe 
OTHOCHTeCJIbHO aHTpaleHOBOroO KOSPPHIMeHTEI TOTIOWeHHA 
Apa, aHaJIOTHUHO BJIMAHMEO 
AJIKWJIbHBIX 3aMecTHTeNel, H CMeCKTPbI NorsoujeHHuA Hu (ryopecuenuunH Y,10- 
AWaNJIUMMIAHTpalleHa, Kak HO CBOCMY BUAY, Tak WM NO CBOCMY MOJIOAKeHHIO, Wpak- 
THUeCKH COBMayaroT co cnekTpamu 9,10-qu-n-mponumanTpatena. KomeOatenp- 
Had CTPyYkTypa CNE€KTPOB XOPOLIO pa3pellleHa, a BeJIMYHHaA CMeLILCHHA HX OTHO- 
CHTCJIbBHO CINEKTPOB aHTpalleHa MaJlIO OTJIMYaAeTCH OT CMeILCHHYH CHeKTPOB Yy 


AMUNPONMWIaHTpallena. 


* OrjebHble KOMeOaTeIbHbIe MAKCHMYMbI B CH€KTpax TCE See ea 

i IV pacnoloxKeHbl, COOTBETCTBEHHO, pH cmery . 

5s 00; sane 98 nie 400, 30 800 u 24 900 (24 900), 23 500 (23 500), 22 100 (22 075), 
~20 750 (20°700),(~19 400); II— 25 050, 26 500, 27 900, 29 300,~30 800 u 23 300 (23 San 
92.550 (22550), (21 250), (~19900); II] — 25 000, 26 200, ~27 600,~29 Ae Teo 
(23 250), 21600 (21900), (20600), (~l9 200); IV Oy C0). SAPO, Be By) an on 
~31500 un ~24 500 (24 850), 23 450 (23 450), ~22 400 (22 050), (~20700), (~ Ns 
B ckoOKax MoKa3aHO Mowox*Kenve CooTBercTBy!OUIMX MaKCHMYMOB B cileKTpax syopecieHynn, 


NoulyyeHHbIx MpH Temnepatype —183°. 


L Vhs Lyake 
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Haavuue y Mponennnponusantpalena HW AMNponeHwaHTpalleHa ABOMHbIX 
CBABCli B COMPAXeCHHOM MOJIOXKCHHH OTHOCHTEJIbHO AHTpalleHOBOrO Apa BeCbMa 


peskO IIpOABsINeTCA B CHeKkTpax (bilyOpecleHUMH, KOTOPble CMelalOTCA B CTO- | 
POHY MeCHbINMX YaCTOT 3Ha4YHTeIbHO OO/IbUe, YM CIIEKTP AMaMINAHTpallena, | 


M CHJIbHO pasMbiBaioTca. BeswunHa CMelIeHHA, BbI3bIBaeMOro OHO MpOneHHJb- 
Ho rpymnon * (1700 cm~), Goulee YeM BABOe MpeBbIMaeT BEMMUMHY CMeLLeHHA, 
BbI3bIBAeMOPO aJLIMJIbHOH rpynmon (750 cm~!), Bauanve Me30BHHHJIbHOH rpynnbl 
Ha BH CleKTpoB dsryopecteHuMu (puc. 2) OKa3bIBaeTCA CXOJHbIM C BJIHMAHHeM 


Me3OIIPONeHHJIbHOH Ppynnibl, a BeIMYHHA BbISbIBaeMOrO e10 CMeLeHHA (1575 cM) | 


Take OM3Ka K TaKOBOH AIA IIpOMeHHJIbHOK rpyllbl H CHJIBHO OTJIHUaeTCH 
OT Be@JIMUHMHbI CMeCULCHHA, BBbI3bI- 


Bae€MOroO COOTBeETCTBYIOULeH aul- | 
08 a OB KWJIbHOH  (S3THJIbHOM) rpynnoL 


(725 cm7?). 


BOrO Apa, COMpoBoxKAaeTcA, Kak 
3TO y2xKe OTMeYaOCcb paHee MIA 
JPYrHX MpOW3BOJHbIX aHTpallena 


78000 20000 22000 24000 26000 28000 cm 


VeRO 


Mex] Y MaKCHMYMaMH - CII€KTpOB 


Ces ae KTPbI QJ eclleHWHH (cjeBa) H MO- eo 

i eee Re: Soak ile a 6. Bol Monocti nornomenus. Y 9,10- 
9-BMHMaHTpalleH MaslIManTpalleHa 93TO paccTos- 
Hve paBHo 3100 cm! (y anTpatiena 
M €FO MPOW3BOLHbIX CO CTPYKTYp- 
HbIMH ciekTpamu 3000—3100 cm!),a y nponeHuanponumaHtTpauena 3950 cm~!, 

y Jumponenusautpauena 4600 cm7' u y BHHHJaHTpameHa 3800 cum. 
TlonwxxeHHe TemMlepaTypbl PacTBOpOB UcceOBaBLUMXCA BeulecTB c 20° 
lO TeMlepaTypbl KHMeHHA RKHAKOFO BO3LYXa BJIMAeT Ha CMeKTpbI cbsryopecileH- 
WMH MpOH3BOAHBIX C 3aMeCTHTeJIAMH HEKOHbIOralHOHHOrO HW KOHBIOrallHOHHOrO 
THNOB 3aMeTHO Pa3JIMUHbIM OOpasom. Ecuin y nepBbix HaOwo,aeTca JIMUIb yslyy- 
IWeHHe pa3spellleHHA KONeOATeIbHOM CTPyYKTYPbI, TO y BTOPbIX H3MeHAeTCA U O6- 
ULM XapakTep cneKTposB (pue. | u 2), H OHH CTaHOBATCA BeCbMa MOXOXKMMH Ha 


OOBIUHbI€ AHTPAaleHOBble CMe€KTPbI C XaPaKTePHOH MIA HHX Pa3HOCTbIO MEX | 
KOIeOaTeJIbHbIMM MAKCHMyMaMu ~ 1400 cm=!**. Kpome Toro, HaGt0,aeTCa TakxKe © 


HeEKOTOpPbI CIBHI UX B CTOPOHY OOJIbIINX YaCTOT, Tora KaK Y MPOHSBOHbIX 
C H€KOHbIOrallMOHHbIMH 3aMeCTHTeIAMH WX MOJOKeHME WH He MCHAeTCA WIM 


OHH H€CKOJIbKO CABHraloTcA B CTOPOHY MeHbIIMX uacToT. Takum OOpasoM, 0- | 


HWKeHHe TeMMepaTypbl LO HEKOTOPOH cTeneHH KaK Obl YMeHblllaeT cneunpuy- 


HOCTb BJIMAHHA 3aMeCTHTeNeH KOH bIOraluOHHOro THMa, YMCHbIUwWaeT appekT coz 


IIpAXKCHHA HX C AHTPAalleHOBbIM SAJIPOM. 
IIpupep2kuBasich CXeMbI, Mpesnouaratouleli, uo Ia BO36y2XJeCHHbIX MOwe- 
KYyJI PaCCMaTPUBaeMbIX COeHHEHHH XapakTepHa MHad PaBHOBecHanA sAepHaA 


KOHurypalusA, YeM JWI HeBOSOYKJCHHIX, OMMCaHHbIe BbIMe OCOOeHHOCTH | 


BJIMAHHA TeEMMepaTypbl Ha CNeKTPbI CPyOpeckkeHIMH, OYCBHAHO, MOXKHO OOBAC- 


HHTb TEM, YTO [WIA STOH NepecTpOHKU MONeKYIbI TpeOyeTcA HekOTOpasd SHeprus | 


akTHBallun. Torga MOHMKeHHe TemMMepaTypbl GyeT CHIbHO YMeHbIMNAaTb CKOpOCTb 
yCTaHOBJIeHHA paBHOBeCHA HM MPH HeKkoTOpplx! TemMnmepaTypax OHO 3a 


* QHayeHHa STO BeMYMHEI OKasbIBaloTcA OM3KuMM (cooTBetcTBeHHO 1700 u 1675 cm72) 
Kak IPM BEIYHCICHHA e€ HCXOAA H3 CMeMeHHA MaKcuMyMa clleKTpa (ptyopeciennun 9, 10-qunpone- 
HHaHTpalleHa, Tak M@ WCXOs M3 CMeleHHA MaKCuMyMa cileKTpa 9-nponenn-10-A-nponusantpa- 
ena, YTO yKasbiBaeT Ha AN AMTHBHOCTD BMAHMS STHX 3aMeCTHTeNel Ha cMelkeHMe CneKTpoB (2,7,8). 

AHaJlOrMunble H3MCHeHHA IpeTepmeBaloT Mp NOHMKEHHM TeMMepaTypbI H cneKTpEI dtyo- 
pecle HHH M€30ap HJ aAHTp alleHos. 
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Pa3MbIBaHHe CNeKTpoB qdulyo- | 
peclleHUHH VY MpOH3BOAHbIX C 3a- | 
MeECTHT@JIAMH, HMe@IOULYMH JIBOH- | 
HbI€ CBA3H B COMPAXCHHOM MOWIO- | 
2KCHHH OTHOCHTeEJIbHO AaHTpalleHo- | 


(1,”,°), YBeuM4eHHeM PaccTOAHHA | 


(blyopeckeHUHH HU JWIMHHOBOJHO- | 


PEMA KUSH =MOJICKYJIbI B BOSOY2KCHHOM COCTOAHHH MOKeT H He ycTaHo- 
3HTbCA. 

CreKTpbI MOFIOW[CHHA OKa3bIBaIOTCA 3HaUHTebHO MeHee UYBCTBUTEJI bHbIMH 
¢ HaJIHNHIO 3aMeCTHTeNeH C JBOHHbIMH CBA3AMH, COMPsA2KCHHBIMH C aHTpalleHo- 
sbIM si{poM. Mx nomoxwKeHHve mourn coBnayaeT c NoOKeHHeM CI€KTPOB MOrvo- 
MeHUA COOTBETCTBYIOUIUX aAJIKHJIMPOWSBOAHBIX, a KOJeOaTeIbHad CTpyKTypa, 
“OTH HECKOJIBKO MW Pa3MbIBaeTCA, HO OCTAeTCA ACHO BbIPaxKeHHo. Bonee oryer- 
IMBO MPOABIACTCA BJIMAHHE PaCCMaTPHBaeMbIX 3aMeCTHTeel B YBeHYeHHH 
1OrOULaTeIbHOH CNOCOOHOCTH B OOACTH JJIMHHOBOJIHOBOH MosOCbI NOrIOULeHUA. 
[ak cnvia OCIMJWIsiTOpa * Bospactaet c 0,133 y AHamMsaHTpallena (3HaYeHHe CHIBI 
ycuusaTopa 0,13—O0,14 xapaxtepuo ja AHMe30aJIKHJIMPOW3BOAHHIX aHTpalile- 
ia) no 0,147 y mponenusnponuaantpanwena u 0,176 y qunponenuaantpauena. 
SHaveHMe CHJIbI OCLMJWIATOpa y 9-BuHMMaHTpalena (0,133) TaKxKe 3ameTHo 6omb- 
me, YEM Y MOHOMeSOaJIKHJIaHTpaueHoRB (0,11—0, 12). 

TakuM o6pa3soM, Ha OCHOBaHHM U3y4eHHA creKTpoB cbayopectleHUMH H Mo- 
VIOULCHHA MPOH3BOMHbIX aHTpalleHa C aJIKeHHJIbHbIMH 3aMeCTHTeIAMH MO2XKHO 
AelaTb 3aKJOUeHHe, YTO NPH HaJIMYHH B 3aMeCTUTee JBOHHbIX CBA3eH B CO- 
IPAXKCHHOM MOJIOXRKCHHH OTHOCHTEJIbHO aHTPalleHOBOTO AJ{pa HMeeT MECTO B3a- 
IMOJCHCTBHE T-3JIEKTPOHOB 3aMECTHTEIA C -3JIEKTPOHAaMH Spa axe pH 
TCYTCTBHUM KOMJIaHaPHOCTH COMPAXKeHHOH CHCTeMbI, MpHyeM 3TO B3aMMOelicrT- 
3H€ B BOSOY2KMCHHOM COCTOAHHH 3HaUHTeJIbHO CHJIbHee, YeEM B HeBOsOyxK]eH- 
10M. CXOJCTBO BO BJIMAHHH Ha CHeKTPbI @iyopecieHuHu HW MOroMeHuA pac- 
“MaTPHBaeMbIX aJIKCHWJIbHbIX 34MECTHTECH H APHJIbHbIX 3aMeECTHTEeH M03BO0- 
IH€T CUHTATb, YTO HaOOMaBlHecA PaHee HeEKOTOPbIe OCOGeHHOCTH CIeKTPOB 
DyOpecleHUHH Me3O0apHsaHTPalleHOB Take OOYCJIOBMeHbI HamMuHeM spdekta 
-ONPAXKCHHA Oe€H3OJIbHOFO MH AHTPalleHOBOrO sep B BO3Oy2XMeHHOM COCTOAHHH 
IPH He3HauHTeJIbHOCTH (HJIH MOJIHOM OTCYTCTBHH) ero B HeBO3OYKCHHOM CO- 
‘TOAHHH. 

B 3aksioueHHe ClelyeT MOAYEPKHYTb, YTO CHeKTpbI :yopecueHuHH, BCE N- 
TBHe HX OOJIbIOH UYYBCTBHTCJIbHOCTH K HaJIMYHIO CONpAKeHHA B MOJIeKyuIe, 
MOrYT ObITb HCMOJIb3OBaHbI [WIA YCTAHOBJICHHA CTPYKTYPbl HEH3BECTHBIX COeH- 
ieHHH B pAye cyuaeB C GOJIbLMM ycnexoM, ¥eM CleKTpbI Noronjenusd. HyxHo 
OJIbKO MMe€Tb B BUY, YTO IPH HaJIMYHM CHJIbHbIX CTePH4eCKHX MpelATCTBUH 
[JIA YCTAHOBJIeHHA OIH3KOTO K KOMJaHAapHOMY PpaCNOOXKeHHA COMpAKeHHOH 
CTeEMbI 3¢:p(PeKT COMPAXKeHHA MOXKET OTCYTCTBOBaTb H B BO30yXKZCHHOM CO- 


TOAHHH. 
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XHMHYECKAA TEXHOJOLH A 


B. HW. KACATOUKHH, FP. fr. METPOB, 3. C. CMYTKHHA u 3. B. MEYKOBCKAA 
®V3HKO-XHMHYECKAS MPHPOA KOKCOBAHHA YIJIEH 
(IIpedcmaezeno axademuxom A. B. Tonuuesom 22 XI 1958) 


BeuecTBo OCHOBHOM OpraHHuecKoH Maccbl HCKOMaeMOro YIviA MpefcTaBJAeT 
co6oli MomHMep, CTPYKTYPHble 9/IeMeHTLI KOTOPOTO OOPas0BaHbI MIOCKOM apo-— 
MaTHueckoll CeTKOM aTOMOB yrulepoga (AJlepHad UacTb CTPYKTYpbI) C OOKOBLIMH 
OpraHHuecKHMH paj\MKaslaMH HeapOMaTH¥eCKOM MIpHpoypl (nepudepuinaa 


AV =] 
5g W'cek 


0 5 Oni wo 04, eA he 


Puc. 1. Kunetuueckue KpHBbIe Wa KOKcoBoro yraa mpu 500°. J — sui- 
xoq metyaux a, // —pasmepbl yriepoqubix cetok L,, //] — mex- 


° ibe ANG) 
ceTOUHadA YNOPATOFeHHOCTb Danae IV—cxopoctb BbIXOa JICTYYHX U AL és, 


a — mepBudhoe pasmomwenue, 6 — BTOPpHUHOe Pa3smoxKeHHeE 


yacTb), COMep2KallHMU yrviepoO, BOJOPOA, KUCMOPOA H MHOrHe Apyrue d/1eMeHTHI 
(*). Hocaeqopatebuble cau MepBHYHOrO MH BTOPHYHOTO pPa3sJlOXKeHUA, KOTOPHIE | 
OcOOeHHO YeTKO pasfleAIOTCH BO BPeMCHH B H30TEPMHYECKHX YCJIOBHAX MHpo- | 
JM3a YIvIA, OTBeYAIOT peakIMAM NepHdepHhHOk HW AepHOH uacTH CTPyKTYpHI, 
pasJIM4aIOWMMCcsA MO BeIMUNHe SHeprHH aKTHBawuH. IleppuuHoe pasvioxKeHne, | 


pH KOTOPOM BBIJeJIHeTCH OCHOBHAAH Macca JIeTYYHX BELLeCTB, XapakTepH- 


3yeTCA HU3KOH SHeprveH aKTHBALlMH, BOspacTatollell B Mpolecce nMpomH3a 
no ~30—40 xkau/mMonb (7). Ja BropwuHoro pa3ulox%Kenua, 10 JaHHbIM Ha-| 


CTOAULErO HCCJICHOBaHHA, BesIMYHHA SHEPrHH aKTHBalMH WMMeeT 3HAYCHHA 


>50 Kkas/Moub. 


IleppuuHoe pasoxeHuve KOKcoBoro yruia pH 500° (puc. 1 a) xapaxtepusyer- | 
Ca OypPHbIM BbIJeeHHeM JeTyYMX (KpuBasd /) M NOCTOAHCTBOM pasMepoB yrvlepod- | 
HBIX CeTOK Lg (KpuBasx //), COCTaBAIONIHX AepHyl0 YaCTb CTPyKTYpbI, KOTOPEIe | 
OnpexeAMCb NO NOyuWMpHHe momocbl 100 Ha pextrenHorpammax. Ha pentre: | 


HorpaPuyeckol KPHBOH MexKCeTOUHOM ynopsyouenHocru (KpuBaa ///), o6par- | 
Had BeJIM4YHHa KOTOPOH XapakTepu3yeTcA yrOBOl MoyWMpHHOH AX. no-| 


nocbt 002 Ha peHTreHorpamMax, HaOsloqaeTcad MMHUMyM. BosHukHoBenne | 


852 


i 


} 


9TOTO MHHHMYMa, OTBEeyaIOUlerO AKHAKOTeEKYYeMY COCTOAHHIO yroulbHoli Macchi, 
XaPakTepH3yeT peskOe BO3PacTaHHe MeKCeTOUHOH yNOpsAMOUeHHOCTH, CBA3aH- 
Hoe C JecTpykiwel OOKOBbIX payuKasoB. YMeHbIWeHve MexKCeTOUHOL ynopsjo- 
Y€HHOCTH Ha JlaJIbHeHIUHX CTaNMAX NepBMYHOTO PasJOXKeHHA COMPsARKeHO C BOs- 
HHKHOBeCHHEM HOBbIX COKOBbIX CBA3eH MeEXKLY yreposHbIMH ceTKamu. JIA BTo- 
PHuHOrO pasiomweHHA (pvc. 16) xapakTepHbI pocr yrneposHBIxX — celoK 
(//) M BOSHHKHOBeHHe MaKCHMyMa Ha KDpHBOii CKOpOCTH BBbIJeIeHHA meTYUHX 


(JV), Mlomo2%KeHHe KoTOporo No ocH Bpe- 


MeHH 3aBHCHT OT TeMMepaTypbI HM Npupo- 
bl UcKoNaemoro yrs (*). 
[aa Z| 
Y 


Ha mpumepe us0tTepmuueckoro pa3- 
JOKeHHA pH 450° zWMHHOMIamMeHHOro 
yepeMxoBckoro yruin (W2 = 1,2%; Ac = 
= 6,2%; V’ = 49,11%; Cl = 79.53%: 
H’ = 5,84%) B «kumsmem» coe, B 
TOKE a30TA, HaMH ObIWIH H3Y4eHbI NPUpo- 
Aja W COCTaB NpOLyKTOB CHHTe3a B Mapo- 
rasoBol tbase Ha pa3sHbIX CTayuUAX MMpo- 
uu3a. B ycoBuax «kKHMAWLero» cox” 
oGecneynBaeTcA OJHOBPeMeHHOe pa3sio- 
2KCHHE YPOJIbHbIX YACTHIL UH OBICTPbIli OT- 
BO, OOpa3ylOUlNxCA MpOYKTOB B ra3go- 
BOH (pase H3 pa3vJiararolllelich Maccbl 
B3BELICHHbIX YFOJIbHbIX YaCTHIL NOTOKOM 
HeliTpasIbHoro rasa. Or6op. mpoxyKToB 
IIpOH3BOAMWICA B TPeX MapasVIeJIbHbIX 
KOHJCHCallMOHHbIX CHCTeMaXx C 3JIEKTPO- 
uNIbTpaMu UW XOJIOMWIbHUKaMH, KOTO- 
pble BKJIIOUaIMCb MOCeLOBaTeIbHO 4e- 
pe3 ompesesieHHble MpOMeKYTKH Bpe- GARE NPN I 20: Phi neh 
MeHH B TeyeHHe mpollecca NHpomH3a if 

Puc. 2. Beixom erteli H UX KOMMOHEHTOB 
pra. Ha Pa3HbIX CTAMHAX Pa3sJIOMKCHHA JVJIMHHO- 

Ha puc. 2uTa6a. 1 NpHBOAMTCA 3a-  pyzamennoro yrvid B «KHMALIeEM» coe. a — 
BHCHMOCTb OT BP€MeCHH MHMPOJIM3a BbI- cmoda oOulas, 6 — TaxKeNbIe MpoOfyKTbI, 
POJOBe CEE s iM COCTABIAICIIUX.enO’ KOM-), 9° SePOAa NEUPOLSReruorek ai, Se Hen aabs 
NOHEHTOB B MIpOleHTaxX K OOM BHIxo- BPE Macua, = ¢ — Hapapyne Fade SueEne 

A YFrJICBOMOpObI, @ — OCH30JIbHbIM SKCTPaKT 
aM JICTYIHX Ha KamKMOW CTAMMH pa3JlIO- cmon, o — apoMaTuueckne yrseBomoponL, 
%KeHHA yrua. AHanH3 Jerre MpOH3BO- 3 — dexousl, u — TBepAble Napaduubl, K — 
JWMJICA IPH MOMOLLH H3BECTHbIX MeTOJLOB C AN€TOHOBbIM =SKCTPakT CMOdI 
IIpPHMeHeHHeM xpomatorpadun(*). B npce hsm 
lecce NHposH3a C BOSPaCTaHNeM CTENeHH Pa3JIOXKEHUA OLICTPO YBeMYHBaeTCA BbI- 
XO] ac(ayIbTeCHOB, KapOeHOB H TBEPAbIX NapauHos, ABIAIOULUXCA TAXKEJIBIMH BbI- 
COKOMOJICKYJIAPHBIMH NpO/LyKTaMH CHHTEe3a B Naporasopon daze, H HX SIeMeHTap- 
HbIil COCTaB U3MeHAeTCA B CTOPOHY BospacTaHua oTHOWeHUA C/H. Berxog kucuo- 
poscofepKalluxX MpOLyKTOB yMeHblaeTcA.OTH PesyJbTATbI YKasbIBalOT Ha Xapak- 
TepHoe JIA Cee€KTHBHOTO Mpollecca ObicTpoe AUCIPOMOPUMOHMpPOBaHHe Mexky 
JICTYYHMU WH TBEPALIM OCTATKOM JleCTPyKTHPYIOWUX SJIEMCHTOB O nu H, nagzensato- 
WMX KOHeUHbIe rpynnbl MoeKys. PeakunoHHad CHCTeMa IPH 9TOM ObICTPO Obe;- 
usetca O un H wu co3mawTca OaronpuaATHble YCOBHA CHHTe3a BbICOKONOJIMMep- 
HbIX BeULeCTB B ras0BOH dbase H TBeEPJOM OCTATKE. 

B ycOBHAX HeCeJIeKTHBHOTO BbICOKOTeMNepaTypHOrO Mpotecca B 3HauH- 
TeJIbHOM Mepe MpoTeKaloT peaKI[HH C Pa3sPbIBOM C—C-cBa3eH HW OTIULeMJIeHHeM 
WesbIX PparMeHTOB OOKOBbIX PasHKaJIOB, Oarofapx YeMy He See ar ObICT- 
poro oG6eHeHHA YIvIA NECTPYKTHPYIOULHMH SJIEMeCHTAMH Hu O (4). Oto noyrBep- 
WK NAeTCA PCSyIbTATAMM HCCIEOBAHHA 3ABHCHMOCTH OT CTENEHH PasO%KEHHA 
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Ta6Osanunua 1 


Ppakuna | @paxuna 1) @P axuna 1]) 
(m0 4 MHB.) (ot 4 Zo 16 MHH.) (oT 16 40 36 MuH.) 
Komnonenutbl 
0, tt} 0 
SOS Cir a ere ee on ee 
Tpepapie napacpHnl 1,96 Sil) 4,9 5, o2 dso) 5,96 
Tlapaduno-HadTeHoBble = yrJleBo- 
OpoMbl HelTpaIbHbIX MaceJl LIS 6, 24 2240 6,29 4,6 6,34 
Apomatuueckue yr vleBoopos[pl 

HeHTpaJIbHbIX Maced 0,0 105s 7,08 AO ea 7,67 10,39 
Denoubl 9,4 9,68 7,44 10,34 Pale 10,43 
OcHoBaHiA AN Seoul — 0,34 — 1,43 — 
Bex300bHbIH 9KCTpaKT CMO\JI UP 9,23 10,05 9,6 3,75 9,95 
AueTOHOBbI SKCTPakT CMOJI 34 9,57 0,74 9,97 0,66 10,14 
AchasibTeHbl HeHTpaJIbHbIe 14,8 10,39 18,8 10,76 a2) 10,95 
ActbaJIbTeHbl KHCJIbIE 8,9 10,46 Dealil 10,96 12,43 22 
ActbasbTeHbI OCHOBHOrO XapakTepa| 1,34 — 3,82 — 4,96 — 
Kap6eubt plo 14,597 5529 12,65 7,93 42), 92 
@pakuusa, pacrBopuMas B ateTone | 14,75 — 6,92 — 11 — 
Bcero 96,28 — 97,65 — 95,03 ~ 
Kap6ongbl + norepu Spe — Piccoh) — 4,97 = 


oTHoweHua C/H TBepgoro octaTKa, a TaK2Ke CyMMbI NoTepH Beca V;, H3MepeHHOH 


Ha JMHAMOMETpe C SIEKTPHYeCKHM JaTUHKOM (°), H K<OCTATOUHBIX» NeETYYHX Vocq | 


(puc. 3) uA pasHbIX CKOpocTeH HarpeBaHuA NpoObl AOHeWKOrO OOoraleHHoro 
razsoporo yraia (V! =44%) (Vocr UV 
oa x6 08 a2 xf o8 om ONnpeseAJIHCb IIpH HarpeBaHHn 


2 5 yruild WH MosyKOKcoB Zo 900-+-20° B 
50 Ga - P| 4% TOKe a30Ta B TedeHHe 6 MHH.). 
w C yBeM4eHHeM CKOpOCTH Ha- 
rpepaHua oT 3 rpant/muH JO 
46 100 rpan/mMuH 3HauuTenbHO yBe- | 
t 44 mMunBaetcsA CYMMa Vi+V oc HW CTA- 
RB HOBHTCH Ooulee MOJOrHM BO3pac- 


tanue C/H tTBepyoro octatka. B 
mpegetax Jo 12 rpan/muyH moBpI- 
IeCHHe CKOPOCTH HarpeBa MpHBO- 
JMT K MOHHKeHHIO TeMMepary ppl 
“ 6 MaKCHMaJIbHOrO BBbIJe@eHHA  J1e- 
FZ GS OF se OF 8 TYYHX Tm, 34 CUeT YMeHbINeHHA 

fees C@JIEKTHBHOCTH Mpotecca H MeHb- 
Puc. 3. 3apucumoctb «oOulero» BbIXojla neTyuux un Wero OOeHeEHHA JecTpyKTupy- 


oTHomenna C/H B TBepsbIX OCTaTKax OT cTeNeHH  JOUIMMH 9IeMeHTamMu Ou H. IIpu | 
cKOpocTH HarpeBa 3°/MHH, Tm | 
soe TPL bel (OSU 728; upn 6 rpay/MuH 698; mpH | 


a3momwkenua. a — 3, 6 — 6, e — 12,2e — 40, 0 — 
00, e—100 rpan/muy (6e3 BbInepxKKH), 9c — 


12°/mMunH 638; npH 40°/muH 668 
wv upu 100°/mun 728. IIpu yBenuuenuu cKOpocTH HarpeBa Ha6vtoflaeTca MOBbI- 
weHHe Ti, 3a CYeT HapacTaHHA CKOPOCTH MapaJWIeIbHbIX PeakUMH MpAMoro 
pasppipa C —C_ cpaseli, OTBeYAIONIMX SGoee BLICOKHM 9HEPMAM AKTHBALLUH. 

OOujaa busnyeckad KapTHHa OOpas0BaHHA KOKCa MpefcTaBAAeTcaA celyro- 
len. B HavasIbHOH CTaquM MMpoOMsa MpOoTeKaeT HHTCHCHBHBIM Mporecc TepMu- 
4ueCKOH AeCTPyKWMH BbICOKOMOJMMepHOrO YFOJIbHOTO BelleCTBa C BbIeIeHHeM 
HH3KOMOJICKYJIAPHBIX BECbMa P€aKI[MOHHOCMOCOOHBIX Me€PpBHYHbIX JIeTYYHX Mpo- 
MykTos. [Ip SsToM yacTHI{bl OCHOBHOM OpraHMyecKoH Maccbl yriA mMepexogat 
B KUAKOTeKyyee COCTOAHME Tak Ha3biBaemoro Meratiacta (',*). B mapora30Boli 
(pase OMHOBPeMeHHO MpoTeKaloT Mpoweccbl NMporeHeTu4ecKorO CHHTe3a, TA2Ke- 
Jiad YaCTb MPOAYKTOB KOTOPOrO OOpasyeT AKHAKOCTHDIC MpPOCMOHKH MexKLy uactTu- 
aMH. COBOKYMHOCTh YaCTHIL MeTallacTa, %KUAKOCTHBIX MpOCcmOeK CMOVIbI H He- 
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MaBKHX YaCTHW CocTaBuAeT MWiacTHY¥ecKylo Maccy yras, OOpa30BaHHeM KOTO- 
POH OlpewenAeTcA ciekaHHe HM MOHOMMTHOCTb KOoKca. J[aBieHue pbIens10- 
WMMXCAH TasoB, sPeKTbl CMaYHBaHHA %AKMAKMMH MpokyKTamu cuuTe3sa H Je- 
opMallMA YOJIbHBIX YAaCTHL, BpeMeHHO HaxOsMMMXcA B COCTOAHUH MeTa- 
WlacTa, ABJIAIOTCA BayKHeHIUMMH (akTOpaMM, KOTOpble oGecmeynBaloT 6OVb- 
Iy!O NOBEPXHOCTb HM IWIOTHOCTb KOHTaKTOB MexAy yactTutamH. TlomyKoKc, 
OOpasylOlWiicA Ha LabHeliumMx craquax mepBny- 
HOrO pa3sJIOXKeHHA, MpencraBaeT co6ol cucremy 
OOyrlepOXKeHHbIX YPOJIbHbIX UYaCTH, CBAZAHHbIX 
MexKy coOol MleHKaMH yrueposMcTbIx MpOkyKTOB 
MHOPOKpaTHOrO MHPOJIM3a CMOJIAHBIX MpocsoeK. 
[lepexoq nomykokca B KOKC u ero ympouHeHHe 
OMmpeeNAOTCA MpOleccoOM BTOpHYHOrTO pa3so0xKe- 
HMA, CONPA2KeCHHBIM C JlaJIbHeHWHM mpeoOpasoBa- 
HHe€M XHMHUYCCKHX CBA3eH KaK B OObeMe YIOUJIb- 
HOM YaCTHIbI HM YruepoucTou mpocnoliku, Tak u Ha 
HX rpaHulax. B ycOBHAX MOJIeKYJIAPHbIX KOHTAaK- 
TOB 9TO MpHBOAMT K BOSHHKHOBeHHIO HM poctry Mmpo- 
CTPaHCTBeHHOH CeTKH MPpOUHbIX XHMMUYCCKHX CBA- 
3eH MO BCeMy OObeMY OTJeIbHOCTH KOKCa, ompeje- 
JIAIOULEH BbICOKOMOMMepHy!IO MpHposxy yraepoqu- 
cTOrO BelleCcTBa KOKCAa. 

MakpockonnyueckoH MOJebIO ABJICHHA XHMU- 

4YeCKOFO CBA3bIBAHHA MOBEPXHOCTH YacTHIL yruepo- 
AMCTHIMH MpOCOMKaMH MOxXKeT CLYKUTb H3yY4eHHOR 0 
HaMH IIpOuHOe CIeMIeHHe TOBepXHOCTel 6OKOB 
KOKCa HJIM TpaduTHpoBaHHoro yraepoya, MexKLy 
KOTOPbIMM HaHeceHa MpocloHka MeKa, Mpu COOTBeT- 4 1 8 20 20H 
CTBYIOWeH TepMHYeCKOH OOpa6oTKe B UHepTHO!i 
aTmMocdepe. OddpekT Mmpounoro cileneHHA MOBepX- Puc. 4. Usmenenue smemeurap- 
HOCTeH OJIOKOB B 9TOM CJIy4ae OIPeeAeTCA XHMHYe- HOPO cocTaBa, BbIXOJla MeTYYUX 
CKUM B3aHMOJelicTBHeM C yrviepomucTbiM octaTKom —™ CHEKACMOcTlt aa ORAS 
eka B Mpolecce MHpoOJIH3a HW MOMKeT ObITb Ha3BaH P 
«XHMHYeCKOM CBapKOl». 
_  HecmekaeMocTb MOJIOABIX yruieH CBA3aHa C OTHOCHTeJIbHO OOJIbILIMM COsep- 
»KaHHeM B HHX KHCMOPOMa, Uurparollero Ta3sHPMUMpyYIONLy!O pOjlb, OarosapsA 
KOTOPOH YMeHbIUaeTCA BbIXO TAKEIbIX MPOAYKTOB NHporeHeTHYecKoro CHHTEe- 
3a, KaK NOe3HOH WIA CieKaHHA uacTH JleTyauX. YMeHbIUeHHeM OOMero BbIXOa 
JIeTYYHX MOXeT ObITh OGbACHeHAa MVIOXAA CMeKaeMOCTb yIvieH Ha MOCMeqHUX 
craquax Meramopdu3ma. Ha puc. 4 npHBOoAATcA rpaduKu, MOCTpOeHHble MO aH- 
HbIM reosoro-yriexHMuyeckoH KapTb! Jlon6acca (*), KOTOpbIe HJIOCTpHpytoT 
3aKOHOMepHoe H3MCHeHHe CieKaeMOCTH yrvieH pala MeTaMmopdusma, onpeyedise- 
MOH Mo TOWUIMHeE MuacTuyecKoro cos y (8), B 3aBHCHMOCTH OT COfepKaHuA 
B HHX JlCCTPYKTHPYIOULUX 3/IEMeHTOB: KHCIOpOfa H BOMOposa. PesKoe yMeHb- 
INeHHE CIeKaeMOCTH IPH C1aOOM OKHCIeHHH yIvIA C MOPIOMLeHHeM BeCbMa Ma- 
JOO KONMYeCTBA KUCIOpOLa caelyer OODACHHTb OTPHIaTeIbHbIM ero eHCTBHeM 
Ha MOBePXHOCTb YaCTHL, BCeNCTBHe Yero YXYMMIalOTCA YCOBHA MOJEKYJIAPHOTO 
KOHTaKTa H «XHMHYeCKOM CBapKH» MOBepXHOCTeH 4aCTHIL. 


Ne 
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| 
XHMHYECKAA TEXHOJIOLH A 


A. A. MIHPOrOB u A. H. KOBAJIEB 


3JIEK TPOHHOMUKPOCKONMYECKOE HCCJIEMOBAHHE BJIMAHHS. 
MOBEPXHOCTHO-AKTHBHbIX JOBABOK HA PH]PATALLHIO 
NEPHKJIA3A 


(IIpedcmaeaeno akxademukom H, B. Beaoeotm 11 XII 1958) 

B paGorax (1,2) 6bl0 MOKagaHO, 4YTO Ha MpPOABMeHHe NepHKIa3s0M CMOcob- | 
HOCTH K FHpaTalHOHHOMY TBepJeHHIO OOJIbIOe BIIMAHHE OKA3bIBaIOT MOBeEpXx- 
HOCTHO-aKTHBHble JOOABKH, BBOJMMBIe B HePpHKa3OBbI WeMeHT C BOOM 3aTBO- | 
peuua. B cBa3u c 3THM MpescTaBsIAeT HHTepec HCCIeLOBaHHe Npolecca ruspata- 
IMM MepWksla3a B YUHCTOH BOAHOH cpesle, a TaKxKe B IIPHCyTCTBHM MOBepXHOCTHO- 
AKTHBHbIX JOOaBOK. 

JIA OMbITOB Obl HCNOMb30BaH Me@JIKOAMCHepCcHbIH NepuKa3, MOJyYeHHblh 
MyTeM OOKura TaIbCKOrO MarHesHTa B CeIHTOBOH MeuH pu 1200° c 4-yacoBok 
BbIepxKKOH. YKasaHHad TeMMepaTypa OOx*Hra OOecMe4YHBaeT BO3MOXKHOCTb 
NOJIYYeHUA TMePpHKMa3OBOrO IWeMeHTa BbICOKOH akTHBHOCTH (?). CogepxKaHue 


MgO B 0602%2keHHOM MposykTe coctTaBiAIo 97,5%, 

Tlony4eHHblli MpOMyKT W3Meub4YasICA NO BeIHYMHbI 3epeH MeHee 0,088 mM, 
M M3 3TOTO NOPOWKa FOTOBHJIHCh CYCHeH3HH JIMOO Ha JMCTHIJIMpOBaHHOH Bose, 
HOO Ha BOJHbIX pacTBOpax XJIOPHCTOrO HM Ce€PHOKHCIOFO MarHHA IJIOTHOCTbIO: 
15° Be. Hapsny c 3Tum Oblia OnpoGoBaHa ROOaBKa K BOE Cysb*PUTHO-cnupToO- 
BOH OapaH (CCB) B komnuectBe 1% k Becy mpenapata. CycneH3HH BbIJepxkuBa- 
JIMCb B 3aKPbITbIX IpOOUpKax MPH KOMHATHOH Temmepatype No 155 cytox. II]po6ni 
oOpa3loB Opaucb JIA HcceqOBaHuA yepes 1; 3; 7; 20; 28; 60 u 155 cyToK rug- 
paraunn. Han6ouee TunnuHble PoTorpadun, XapakTepHsyrolulue Mpollecchl ruy- 
paTaluH Mepukasa, mpescTaBleHbl Ha puc. 1—4. 

IIpu rugapataluu 3epeH mepukKsa3a B YHCTOM BOse OOpasyloTCA KIMHOBUAHbIe 
KPHCTaIbl Opycuta (puc. la, 6, @). B pesyabraTe JWIHTeIbHOrO xpaHeHUuA 
(28 cyTok u 6omee) KpHCTaIbI OpycuTa CHJIbHO yBeJIHUMBaIOTCA B pasMepax, 
a HeKOTOpble H3 HHX paclileMIAIOTCA MO CJIOAM B NOMepeyHOM HanpaBJeHuu 
(puc. 16 u @). 

To OOcTOATEILCTBO, YTO POCT KPHCTaIJIOB OpycuTa HaGsIOMaeTeA TOKO Ha 
OMHOM U3 rpaheli YaCTHIb! NepHKsa3a, OObACHAeTCA, MO-BUNUMOMY, TeM, UTO 9Ta 
rpaHb Oovuee JepopMupoBaHa MPH U3MeIbUeHHH MW MOTOMY ABAAeTCA DHepreTu- 
yeCKH Ooee BbITOLHOM WIA MepecTpoliku pemieTKH. Kpucravibl mepuksasa, 
MMeWIULHe NpaBHIbHY!IO KPHCTalworpauyecky!lo OrpaHKy, CMOCOOHbI HeKOTO- 
poe BpeMA COXpaHATh ee B Bose O€3 NPH3HAKOB rupaTaun. 

Tuypatauua nepuksiasa B Boze c JOOaBKoi CCB, apusaronlelica MOBepxHoer- 
HO-AKTHBHbIM BelIeCTBOM, IIPOTeKaeT MeJWIeHHee, UCM IPH 3aTBOPeHHH YUCTOIT 
Boon. Kpucranibt Opycuta, o6pasoBaBuineca B IpucytcrBuu CCB, no pa3gme- 
PaM B H€CKOJIbKO Pa3 MeHbUIe KPHCTAJJIOB, BbIPaWleHHbIX 3a TOT %Ke NMepHos, 
BPeMeHH B 4MCTOM Bose (cp. puc. 26 u 16). Ilo-suqumomy, CCB, o6pomakuBas 
YaCTHILyY Nepuksa3sa, OOpasyer acopOuMoOHHble COM, TOPMO3sAMMe Mmpoeccer 
rMpaTawnu W KPHCTaJJIM3akHH MPOLYKTOB FruApaTaWWu, 4YTO OTMeYaOCh paHee 
Ha OObIUHBIX WemeHTax (8). 

B BowHOM pacTBope XJOpHcTorO MarHHaA HaGwOLaeTCA MHTeHCHBHBI mpo- 
lece OOpasoBaHUus Tet THAPOOKHCH MarHua Ha MOBePXHOCTH 3epeH MepHKwa3za.. 
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uc. 1. [ujpaTayua meakogucnepcHoro nepuknasa B LucTunAH H BO} 
POBaHHOH Boje uepe3 3 cyTOK: 
(a), 28 cyroK (6), 155 cytoK (a). 10 000x , ; 


uc. 2. Tu~patal\ua MeaKOAuCHepcHoOro Hepuksasa B pacrBope CCB uepes 3 cyrTox (a), 28 cyToK. 
(6), 155 cyrox (6). 10 000x 


ic. 3. Tuapataiua MeKOUCNepcHoro MepHksa3a B pacrBope MgCle yepes 3 cyToK (a), 28 cy-- 
Tok (6), 60 cyTox (@). 10000 


ic. 4, Tuppatauua mMenkogucnepcnoro nepuKsasa B pactrBope MgSQ4 uepes 3 cyToK (a),. 
28 cytToK (6), 60 cytoK (4),. 10 000x 


} 
UacTHukKH MepHKa3a Mp 9TOM MpMoOperator oKpyr.ty10 (popmy (puc. 3a) c oue? 
pa3BUTOH mMoBepxHoctblIo. K 28 cyrkam (puc. 36) YaCTHIbI MOKPbIBaIOTCA WTO 
YaTbIMH OOPasOBaHHAMH, WpopacTaloulHMH CKBO3b IWICHKY eA, OKYTHIBAIOWIe: 
YaCTHILY, YTO CBUeTeIbCTBYeT O TIpoweccaxX KPHCTAaJIMSalMH THAPOOKHCH M 
nus. pu Oonee AinTebHol ruqpatauuu (60 cyToK) HaOwoJaeTca yBemHUeH| 
pa3MepoB YaCTHIL BCJeycTBHe HaOyxaHHA, H OHM MpHoOperaioT Oowlee YeTK 
ccbepougabHyto tbopmy (puc. 3e). B cycnensun, BbilepxKaHHo 155 cyTOK, Hi 
OM0MalOTCA KJIMHOBUHbIe OOJIOMKH KPUCTaIMYeCKHX OOpa30BaHHH, CXOMHE 
10 (OpMe C KpHCTaIHYeCKMMH YaCTHWaMH OpycuTa, BbIPaleHHbIMH B BOJHG 
cpere. 

B BoHOM pacTBope CepHOKHCOrO MarHuA Mpolecc rHApaTaluu Nepukslai 
MYTeM remleoOpas0BaHHA mpoTekaeT MejWIeHHee, YeEM B PacTBOPe XJIOPHCTO) 
MarHHa, H Ooee 3aMeTHO PasBHBAalOTCA HFOMbuaTHIe KPUCTabl Opycuta (c} 
puc. 36 u 4e). | 

Ha ocHOBaHuH MpoBeseHHOrO HCCIeMOBAaHHA MOKHO CilelaTb CJIeLYIOULh 
BbIBOAH. IIpomecc ruspaTallwu MesKO_uCHepcHoro MepHkKa3a B JMCTHJIVIMpE 
BaHHOH BOe MPOMCXOAUT MyTeM pocTa KJIMHOBHAHbIX KpHcTa0B Opycuta 
3epHax Tepuksa3sa. CCB Topmo3uT mpowecc ruapaTalun MepuKsasa U pod 
KpucTas0B OpycuTa B BORO cpeze. B BogHbIx pactBopax MgCl, u MgS 
npotece ruApaTaluu COMpoBoOxKaeTCA 3HAYHTEJIbHbIM reseoOpa3so0BaHveM, Mp 
yemM Oolee HHTCHCHBHBIM B pacTBope MgCl,. IIpouecc kpucTanamu3salunu rHApC 
OKHCH MarHHA B MpHCyTCTBHH yKa3aHHbIX COseH MpOTeKaeT MeVIeHHEee, 4 


B UMCTOH BONe, H BOSHUKAIOlLHe NPV JTOM KPHCTAaJIbI HMEIOT HIJIOBHH 10 ie | 
YxkpaHHcKuH Hay4HO-HccaeqoBaTeMbCKH Tloctynuno | 
MHCTHTYT OrHeymopos 23 1X 1958 


UWMTHPOBAHHAA JIMTEPATYPA 
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CEOJIOPH #1 


Ml. A. KAPNOB 


K BONPOCY O BO3PACTE NPHKACMMMCKON BHAMHbI 


(ITpedcmaeaeno axademuxom J. B. Haauexuneim 21 XI 1958) 


Bospacr [IpukacnnitckoH BnaqMHbl wHTepecyer MHOruX UccesoBaTeueli. 
A. JI. Apxanreapexnn (*), H. C. Warcxuii (°), M. ®. Mupumux u A. A. Baxu- 
pos (*), P. M. Ilucrpax (’) cuntanu TIpuxacnuiickyio Bnaquay crpyKtypoit 
[PeBHero 3aJIOVKCHHA H OMpPeMeAIM ee BO3PacT OT pudelicKoro JO 9siicerb- 
CKOTO. 

CieqyeT OTMeTHTb, 4TO OpeseseHHe BOSpacTa BIa_MHb! CasupoBasocb Ha 
OOLMMX TeOMOPHYeCKHX Paccy*KMeHHAX, HE NOAKPeMVIeHHbIX PakTHYeCKHM MaTe- 
puaom. Ilostomy pesybraTb! OypeHua B CapatoscKoM 3aBoumKbe, re mpu 
ABW2KeHHM Ha BOCTOK H toro-sallayl oT r. CapaTopa HaOsoaocb CoKpamjenue 
MOULHOCTeH JCBOHCKHX OTO2*KeHHH, 3acraBuiu 1. C. Speutosa (7) mepecmorpeTb 
MHeHHe O JipeByeM 3aox#KeHHn [Ipukacnuiickow snaquup. H.C. Spentos cun- 
raeT, uro IIpukacnuiickasd BiayMHa, Kak CaMOCTOATeMbHbIM semMeHT PyccKoli 
MIaTPOPMbI, BbILeAeTCA C HHAKHEMepMCKON 9N0xH. Takoro 2e MHeHHA Mpuyep- 
KuBaeTcA HH. B. Hesponun (°). 

C. II. Koaenxo un H. A. Hukonosa (*) Ha ocHoBanun M3y4eHUA MaTepHaoB 
BAPHOMeTPHYeCKHX HW CeHCMMYeECKMX HCCeOBaHHi CUHTAaIOT, 4TO PpaHUtleli 
MexY CpeqHe-Pyccxon u IIpukacnun- 


i u e ap J ‘ 
CKOM MIHTOM CJIYKUT TeKTOHHUeCKHH aoauna 4 


YCTYI, MpOcwexKeHHbIlt HeECKOJIbKO BOC- p ae Heo 

Zn is a Sgoe 

rouHee p. Bouru no .MHHH Lr. CraHH- Cee BY Sean (| Mees are 

a 3} ra » BEA 
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pbyHaMeHTa cCOOTBeTCTByeT peBHHH  _ vite Brailes OE 
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enue pede sabres oni — @amexckuii] 600 620| 740 | 250—255 
ee oe ORY CK P-  @pancxuit | 1100} ~1200| 1400*| 220—470 


DUTOpHH. 

Martepnasbl OypeHus, Beslylleroca * Huxkneuurposckue cou Ha JInHeB- 
B Upefenax CramuHrpasckoro mpaBode-  cKoli maouaqu Ha MONHYIO MOMLHOCTb He 
P@XKbA, WaloT OCHOBaHHe Ooslee MeTab- BCKPbITHI. 

HO OCBETHTb H BOTIpPOc O BpeMeHH (hopMH- 
popanua IIpuKacnulickoi BMaMHbI W BOMpOC O ee 3alaHbIX PpaHUllax C OCTAIIb- 
HOW uacTbIO PyccKoH mulaTdopMbl. 

Tlockoubky cyuectBopanue IIpukacnniickol BiatHHbl B JeBOHCKOe BpeMA 
CTaBHTCA MO COMHEHHE, MbI IIPHBeeM HECKOJIbKO JOKAa3aTEJIbCTB, KOTOPHIe, M0 
HallleMy MHeHHIO, paCCeHBaloT 9TH COMHeHHA. . 

Viz conocraBieHus MOULHOcTeli (ppaHcKNX HM (baMeHCKHX OTMOKeHUU (Tabu. 1) 
HEKOTOPHIX MviOUlaeli, pacnosox%KeHHbIxX B 30He JLono-MefpeWHUKAX MMCIOKa- 
UM H paspe30B HaHGoslee MOrpyXeHHbIX yacTeli MockosckoH CHHEKJIM3bI, BUI- 
HO, uTO TeppuTopHIo JloHO-MesxBeXHUKUX TMCIOKaUMH JWIA BepXHe€eCBOHCKOTO 
BPEMCHH MOXKHO HasbIBaTb BNaMHOM C OOMbUIMM OCHOBaHHeM, YM Mocxoscky1o0 
CHHEKJIM3Y. i : 

TleiictBuTesIbHO, MOULHOCTb BepXHero JeBoHa Ha ApuequucKon, )KupHOBckon 
4 JIunesckol muiomjanax (pasBeqouHble mioulaqn CranMHrpagzcKoro mpaBobe- 
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pexkba) mourn B 2—3 pasa MpeBbILaeT MOM[HOCTh OLHOBO3PAaCTHBIX OTJOXKEHH’ 
Mockosckoi BnaMHbl. | 

KoneuHo, OOvIbIIHe MOULHOCTH OTJOXKeHHH CaMH MO ceOe elle HE MOTYT CU 
TATbCA OKA3aTe/IbCTBOM TOPO, YTO BbIABICHHAA Blaluna aABAseTca uacTbIo IIp i 
KaCIMHCKOH CHHeKIM3bI, a He JIOKaJIbHbIM MporHOom MecTHoro 3Hayenua. He 
mpumep, C. B. Tuxomupos (°) cyeiam mpenomoxeHHe © TOM, ¥TO yKagaHnal 
BilajMHa CoeqHHAeTCA Ha cepepe c KasanmnucKol. Ilo ero MHeHHIO, € BOCTOK 
Biiaquna orpanuuupaerca IlyrayeBcKHM BaJIOM, a CJIeHOBaTeIbHO,M He ABIACTCH 
yactbio IIpukacnulicko cuHeKsu3bl.MatTepuasbl OypeHna, nouyueHHble B 1957 | 
1958 rr., noKa3bipaloT, ¥TO Ha yyacTKe Apueya — PKupHoe paccMaTPpUBaeMblt 
mporu6 He OrpaHHuHBaeTcA C BOCTOK(H 
nupoyomKenuem Ilyrayesckoro Bava, 


Tao6muna 2 i 
CJIMBaeTCA C BUATMHOU, PacnoOJIOHReHHO 


mo 3 2 ‘ B lipegesax coppemeHHou IIpuKacnun 

be Sg S s CKOH CHHeKIH3bI. OO 9TOM CBUCTECT 

Apyc ge BS Bus BYeT, BO-IlepBbIX, JabHeliuee YBeIMYe 

EC Ee & | 8 HHe MOULHOCTH JeCBOHCKHX OTJIOKeHHH I 

AE re nudes BOCTOUHOM HalpaBsieHHH. Tak, cyqA n¢ 

, 9 dleKTpokapoTTaxkHbIM JaHHbIM, Ha IZ BiKe):: 

pene t | oe es eee oe JIMHCKOM MOUaMH MOULHOCTbh OHOr¢ 
cbameHckoro sapyca jlocturaer 1000/1 

“To M. T. Kona : BMecto 740 mM Ha 3alayHee pacnoso 
ie: pee ee: #KeHHOM JIMHeEBCKOM NOAHATHH. Bo-BTo) 


PbIx, 06 9TOM CBHJeTeEIbCTBYeT TAKXKe i 
TO, YTO B BOCTOUHOM H CeBepO-BOCTOUHOM HallpaBJIeHHAX, TO Mepe vena 
oT Bopouexkckoro MaccuBa, B Noposax BepxHero jeBoHa (6€3 HM2KHELLUTpoB3 
CKHX Cw0eB) KOJIHYECTBO TePppHreHHOH MpumMecH yMeHbilaeTcs. B mpenena: 
7KupHoscKkonH, BaxmetbesckoH uv JIMHeBCKOH Nollayqei B OTJOKeHHAX 93TO! 
qacTH pa3pe3a OTCYTCTBYIOT YaCTHIUb! axKe aeBPHTOBOH pa3mMepHocTH. Oue 
BHJIHO, UTO BOCTOUHEe YIHOMAHYTHIX YYaCTKOB B 3TO BPeMA He ObIIO HCTOUHHKO! 
cHoca OOJIOMOUHOrTO MaTepHaia, HW BepXHeeBOHCKad BNaHHa TeppuTopHii 
Jlono-Meypeqvukux JMCIOKauHH aABIAacb uacTbio IlpuKkacnulickow cnHe} 
K/IM3bI, COeMHsAIOWeHcA c YpasmbcKumM mopem. [locmeqHee OOcTOATeIbCTBO NOR 
TBepxKaeTcA OOWHOCTHIO dayHbI Ypasa uv pakoHoB CtTamMurpaycKon 067 
BepXHAs YaCTb HMYKHEMLMPPOBCKHX COeB JaxKe TaKHX 3anaHBEIX Mioularer 
Kak Bepxosckas HW MBanosckas, no onpeyzenennio B. M. Wlesuenxo u A. UV. JIA 
WeHKO, COlepxKaT (tbayHy KbIHOBCKUX c0eB Ypana: Uchtospirifer nalivkini 
Ljasch., Uchtospirifer menneri Ljasch. u ap. B cpenue- u BepxHedpaHcKog 
BPeMA JIMHHA pasyeneHuaA (bayHbl ypasbcKoro Tuna u THNa IleHTpasbHoro Te} 
BOHCKOFO MOJIA MpOXOWusIa HeECKOJIbKO BOCTOUHEE. 

@Mpanckne oToxeHHA JIMHeBCKOM Nomlaqu, No onpexemeHuio B. II. Map-: 
Kosckoro, A. H. Jlamenxo u B. VU. Wesuenxo, coxepxKat ypaiecKui KoMMIeKct 
Opaxvonoy C TAKHMH THMMYHBIMH JIA ypaJIbCKHX paspe3soB BUamu, Kak Hypo- 
thyridina cuboides Sow., H. ex gr. semilukianaNal., Piramidalia simplexh 
Buch., Eoreticularia ex gr. kotlubanica Nal., Pugnax ex gr. acuminata Mart..,| 
Pugnoides cf. triaequalis Cass. uv oveHb MHOrMMY JPyruMn.. 

B 15 km ua sanay or JIunesckol miomlayqu, B mpeyenax )KupHoBcKoro mol- 
HATHA, ypalbcKan ayHa cmensetca (ayHok LlenrpambHoro ZeBoucKoro noss.! 
OHOBPeMCHHO MeHAeTCA H THT OTIOKeHUMU. BuTyMMHOSHbIe H3BeECTHAKH 3ame- 
WlaioTCH OMOMOPQHbIMH H OPraHOreHHO-O6JIOMOUHBIMH H3BeCTHAKaMH. PesKasa 
cMeHa (payHbl HU THNOB MOpO Ha TAKOM KOPOTKOM YuaCTKe OObACHAETCA, T0-BH- 
XHMOMY, HaJIMYHeM TeEKTOHHYeCKOrO ycTyNa MexKTY Ha3BaHHbIMM MIOWalAMH. 
Peskoe H3MeHeHHEe MOMLHOCTeli HAaYMHaeTCA HECKOJIbKO 3anagHee )KupHoBcKor 
u Baxmerbesckoro nogqHATHi. Tak, Ha KmeHOoBCKOM MIOULayH MOWHOCTb OTVWIO- 
*%KeHHK (bpancKoro spyca Jocruraet 440 m, na )Kupnoscxoli 1200 m, na JInues- 
CKOH, M0-BHyuMOmy, lpeBpiuaeT 1400 Mm. Tor dhaktT,yTo u3MeHeHue TuNIAa cbayHbr 
MW MOpos NponcxoLHT Mex yy )KupHosckoli u JIMHeBCKOM MIOMayAMN, CBHeTeIb- 
CTByeT O HaJIMYMH KPYNHOFO pa3soMa PyHLaMeHTa MOXY 3THMM NOJHATHAMM. 
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sTOPOH PasnOM, OUeBHAHO, MpoxosuA 3anaqHee KupHosckolt mionjayu. Ilo Ha- 
1eMy MHEHHIO, Ha3BaHbIM CTY HW ABAAeTCA 3anaqHbIM Coprom [lpuKacmnit- 
KOH Bilay\MHbI BePpXHeMeBOHCKOrO BpemMeHH. CeBepubiii Oopt IIpuKacnuticKolt 
ePXHEACBOHCKON BMaMHbI HaMeyaeTca Ha CTeMHOBCKOM MOJHATHH, Ha 1OXKHOM 
‘pblIe KOTOporo (bukcupyeTcaA yBemHYeHHe MOUIHOCTH OTOKeHNIT. 

3 COMOCTABICHHA MOIMHOCTeH BePXHeMeBOHCKHX OTMOXKeHHH MwoMlaneli 
lono-Meypequukux ()Kupnosckaa u JlunescKas miouayqH) u CapatoscKux 


Baraepka u Enmanka) qucnoKauuli (rab. 2) caeqyer, aro CeBepHbI GOOpT 
epxHexeBoucKkon IIpuKxacnuit- 


KOU BaHHbI B paccmaTpn- 
SACMOM PaHOHe pacnomaraerca 
sexy PKupHoscKol u_ Bara- 
BCKOH MVIOUayb10. ie 
Ha xKaptax paBHbIx MOoUI- 
iocreit (puc. 1) xopowo sBuy- 
10, UTO BO @paHcKoe BDpeMaA 
Ipukacnulickad Bnaquna Bfa- 
3alacb B Teo Pycckow mMIuTbI 
1OX ,NPAMbIM YIJIOM C BepLIH- 
10H, HallpaBJIeHHOH B CTOPOHYy 
joee ApeBHero TJayeamcKoro 
ipornéa (°). 
Bee BbILMenpHBeAeHHble pac- 
KIeHHA oO copMupoBaHuH 
Ipukacnulickol BmaquHbI OT- 
{OCATCA K BepXHeeBOHCKUM 
THOHKeHHAM. Bosee MpeBuue 
IOPOJbI HE BCKPbITbI B HaH6o- 
lee HHTePeCHBIX JIA PelWleHHA : A are iO 
JACCMATPHBAeMO!LO BOIIpOca BO- SRSKS 
TOUHBIX paspe3ax oOacrTH. 
Ha ocHoBaHHu IlpHBeseH- 
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-Bepxoscxan 


ibIX J[aHHbIX MOKHO BbICKa- 
3ATb IpeMoowKeHve O TOM, 
iro IIpuKaciuuckad Bnaquna 
yxKe POPMUPOBaacb, BO BCHA- 
<OM cJlydae, B BepXHeeBOH- 
*KOe BPeMA, a He HaunHaA C 


Puc. 1. Kapta paBubix MouHocTeli (ppaHcKMX oTMO*Ke- 
Huu CramMurpagcKol oO. / — CKBaxKHHbI, MCIOb30- 
BaHHble JA MOCTpOeHHA; 2 — HHH paBHbIX MOLLHO- 
cTeli; 3 — npeqnomaraemble pa3viombl; 4 — MOLLHOCTb 
(ppauckux oTmoxKennH; 5 — mpeqnomaraemasd MOU- 
HOCTh (ppaHCKHX OTJO*KeHHH B MyHKTax, rye He 
BCKPbITbI MOJIHOCTbIO HHXKHCLMTpOBCKHe CJIOH; 6 — 
paspemouHble mMomagu CramunrpagcKoH o61.; 7 — 


iM2KHeH TepMH, KaK CUHTAIOT 
A. C. Speutos (*) u H.B. He- 
BOIMH (°). DopMupoBaHHe 
Ipukacnniicko BnaquHbt yxKe B AeBOHCKMM MepHok COMPOBoxalOch pas- 
roMamu (byHjameuta. Tlorpe6eHHbi ycTyl, BbIABJeHHbIH CeHCMHYeCKUMH Me- 
‘onamu (7), ABAeTCA Oosee MOJIOAbIM, YeM (PHKCHPyeMbIH MOUIHOCTHMM (paH- 
‘KUX OTOKeHHH. [lo-BuquMomy, rpaHuupl [Ipukacnulicko BiayMHbl B Mocse- 
[yIOWHe MepHoOsbI BpeMeHU TMepeMellaHCb C 3allaja Ha BOCTOK H C CeBepa Ha 
or, Pasmeppi IIpuKacuulicko Biaquubl, Kak mporMOaroujelica “actu PyccKoli 
WlaTOpMbI, C TeYeHHeM TeoMOrMyeCKOrO BPeMeHH COKPalllaJlHCb. 


Tlocrynuao 
16 XI 1958 


TlorpeGeHHBIi + ycTyN,  BbIABJIeCHHbIM celicMH¥ecKHM 
MeTOJIOM 


IJMTHPOBAHHAA JIMTEPATYPA 


1 . 5 Xo acH Mie © Ke ui, Teomornueckoe CTPOCHHE WM reomoruvyecKanA MCTOPpHA 
Be i043, 2 . C. Dpeutos, Cos. reor., COopH. Ne 52, M., 1957. 3562 ll akeo = 
reHko, H. A. Huxouosa, JJAH, 112, N 6 (1956). *M. ® MupunHk, 
\. A. Bakupos, Hegr. xo3., M1 (1951). ° H. B. Hepoann, Leon. Hedru, Ne 9 
1958), °C. B. TUXOMUP OB, Astoped. qoKa., Biot. MOUI, orzen reowt., 3g, 2 
1958). 7 P.M.Iucrpak, bioaa. MOUII, orger reon., 25, B. 2, 44 (1950). §H.C. Iar- 


re reon., 30, B. 5, 125) (1955). 
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Jloxaayp Akagemun nayx CCCP 
1959. Tom 125, Ne 4 


TEOAOLH 


A. HW. JIETABHH wu H. A. KPbIJIOB 


O MEPEXOJHOM KOMIMJIEKCE NPEAKABKA3bA 
(ITpedcmaeaeno axademuxom A. JI. Anuunom 18 XI 1958) 


B pesyabrate OypoBbilx pa6oT, MpoBeseHHbIX Ha TeppuTopHH IIpezKaBKaspag, 
B pxAe MECT MpOHMeH NOJMHOCTHIO MWIaTPOPMeHHbIM KOMIWIEKC HM BCKPbITHI muenod 
IMpOBaHHble H MeTaMOpdpH30BaHHble MOPOMbl, COCTABJIAIONIMe HHKHHH TeKTO+ 
HHYeCKHH 9TaxK — PyHaMeHT, OTHOCHMbIM MO BO3pacTy K Maweoso10. B camo 
moculeqHee BPeMA PAJOM CKBaxKHMH Hapsly C ITHMH OCHOBHBbIMH KOMIWI€KCaM 
BCKPbIT HOBbIH KPpaCHOUBeTHbIN KOMIWICKC, KOTOPbIH MO CBOeMy XapakTepy H 
MOKeT ObITb OTHECeH HH K TOpOam (pyHjaMeHTa, HH K TwaTPOPMeHHOMY YeXxJy. 
STOT HOBbIti KOMIVIeKC BCKpbIT Ha I IpompicsoBcKon (cKB. NeNe 5 u 13), Ha O3eK 
Cyatckoli (ckB. NeNe 10, 21, 30, 65 u 69), Harytcxou (onopHas cx. Ne 1), Pac: 
mepatckol (cKB. Ne 35), Hopo-Ulep6unoscKor (ckB. Ne 6) u, BO3MOxKHO, AseK- 
caHaposckon (ckB. NeNe 27, 28) naomagax (puce. 1). 

TakuM oOpa30M, KPpaCHOUBeTHbIM KOMMJIeKC ycTaHOBJeH B mpesemax Bo- 
crouxoro, LlextpambHoro wu SanayHoro IIpenKaBKa3ba. 

Ha IJpompicnospexon maoujaqu (ckB. NeNe 5 u 13) uw B Osex-Cyate (cKB. 
NoNe 30 u 69) paccmaTpHBaeMbIi KOMIMIEKC peCTaBJIeH MWIOTHBIMU, CJIOHCTHIME. 
H€KapOOHaTHBIMH aJIeBPOJIMTAaMM UM MWIOTHBIMH O€CCTPYKTYPHbIMH apr HTaMy 
KUpnuyuHoro wuBeta. MukpockonmMyueckoe H3yYYeHHE aJICEBPOJINTOB MOKa3bIBaeT 
YTO OHH COCTOAT B OCHOBHOM H3 YIvIOBaTbIX 3e€PpeH KBaplla HW MOVIeBbIX LIMaTOB. 
Pee BcTpeualoTca MYCKOBUT HW WHPKOH. M3 Henpo3pauHbix pyHbIx mpeoba-| 
WaeT JIMMOHUT, MMPHT HW JeHKoKceH. 13 BTOpHUHbIX NPHCYTCTBYIOT FHAPOCJIOME 
H KapOouaT no TpeuHHaMm. LlemeuT Nopoybl rIHHHCTO-KPeMHHCTHIM, OasaJIbHbIit. 
Kpome toro, B O3ek-Cyate, B ckB. Ne 21, BCKpbIT KOHTVIOMepaT, COCTOAMIHH ua) 
OOJIOMKOB H3BeCTHAKA, CICMeCHTHPOBaHHbIX OYypOBaTO-KOPHUHEBbIM TecuaHo- 
TVIMHUCTbIM ICMeHTOM. 

B Lenrpanbuom Ipeqkapkasbe B HarytcKoli onopHolt cKBaxKHHe KpacHo-} 
ILBETHBIM KOMIMVJI€KC TIpeACTaBJICH TOJLEH KOHTIOMepaTOB, rpaBeJIHTOB HM Mecua-. 
HHKOB. Cpefv O610OMKOB NoOpog, AocTuraioulHx 3 CM B AuamerTpe, Berpeuarorca} 
raJibKH pana, KBapWHTa, KBapla, TIMHMCTHIX CaHUeB, NONMOMUTA HW Apyrux) 
nopoy. LkemMeHT KOHTIOMepaTOB NeCUaHO-rIHHUCTHI, OKpalleHHbI, OKUCIAME 
*Kese3a B TeMHO-Oypble TOHA. 

Ha Anexcanyposckol momanqu, B cKB. Ne 28, paccmatpuBaembili KOMMIeKC 
claraeTCaA TJIMHUCTO-aJIeBPOJIMTOBBIMH, IWIOTHbIMH, HekapOOHaTHBIMM Topo-} 
7aMH TEMHO-KOPHUHEBOFO IBeTa C BKJIOUCHVAMH CBeTJIO-CepbIX MATCH HW CTA- 
2KeHHH. 

Ha Paciepatckoli nouragqu, B cKB. Ne 35, KpacHOUBeTHBIi KOMMUIeKC npez-| 
cTaBJleH TOJMeH KOHrIOMepaToB. Cpequ cia6o OKaTaHHBIX OOJIOMKOB MOpod,.| 
JOCTHTaIouluX B JMaMeTpe 2—3 cM, BCTPeyaloTeA TaslbKH TeMHBbIX TJIMHHCTHIX | 
ClaHueB, Oeoro KBaplla H perke usBecTHAKOB. LlemeHT noposb PMHHCTO-Kap- 
OOHaTHBIH. 

KpacHoupeTHbl kKoMMseKc, BCKpbITbIi Ha Hoso-[lep6unoscKo naomayn | 
(ckB. No 6) cn02KeH PIMHUCTO-asleBPONTOBOH CadoKapOoHaTHoOli OeccTpykTyp-~ 
HOH MOpowoH Cc @AHHHUHbIMH BKJIIOUCHHAMM WIOXO OKaTaHHBIX O61OMKOB: 
KBaplia. 
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Kak BuHO 43 STOFO KpaTKoro ONHCaHHA, KPaCHOUBeTHBIli KOMMVIeKC Xapak- 
“PHSYETCA ROBOMbHO OMHOOOPAaSHIM JMTOMOTHYeCKHM COCTABOM HU TIOBCeMeCTHO 
PeAcTaBIeH KPaCHOUBeTHBIMH MeCuaHO-rIMHHCTbIMU mopoyaMu, mepexoys- 
MH MeCCTAMH B KOHTWIOMepaTbl. OTCOpTHpoBaHHOCTh 3epeH B STHX mopoylax 
moxaa. Kak mpaBuso, Mopoxb MaccuBHB, OeccTpyktypHbI. B eqMHn4HBIx Kep- 
ax, Te Obwia OOHapyxKeHa cONCTOCTE (Osex-Cyat, IIpompicogcKas) yja- 
9Cb 3aMEPHTb YIVIbI HaKOHAa CyOeB, KOTOpHIe cocraBusioT 15—45°. Haxnou 
10€B MOET ObITh OOYCIOBICH Kak TeEKTOHHUeECKUMH NpHuHHaMH, Tak H KOCOit 
TOUCTOCTbIO, a CKOpee BCero M TeM, HM JIpPyrHM. 
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ic. 1. OO3opHad Kapta. /—MAoMaAH, B Mpesenax KOTOPbIX BCKPbIT NepexosHbIli KpacHOLBer- 

IM KOMII€KC, 2 — Mola, B mpeyeax KOTOPbIX BCKPbIT (byHaMeHT, HO MepexoHblii KpacHo- 
IBeETHbIM KOMMIeKC OTCyTCTBYeT 


TakuM oO6pa30M, KpaCHOUBeTHble OTJOKeHHA, BCKPbITHIe B I]peqKapKa3sbe, 
leyeT pacCMaTPHBaTb KaK OTJIOMKeHHA MepexOHOrO TEKTOHHYeCKOrO KOM- 
1€KcCa, BbIJeIAeMOrO PAJOM HcCCIeOBaTeeH B CMeXxKHbIX paHOHax IMMTeplHH- 
‘oH muatpopmpr (7, °, 8, °). 

BexkpbiTble MOULHOCTH STOO KOMIVIeKca AocTurator 80 mM B Boctouxrom IIper- 
—aBKasbe (cKB. Ne 13 []pompicosckok nomayu), 64 mB Llextpambuom IIpen- 
iBKasbe (HarytcKad ONopHadA CKBaxkHHa) H OKONO 10 M B SamayHom IIper- 
wBKasbe (cKB. Ne 6 Hoso-IlepOunosckor noma). 

KpacHOUuBeTHbIii KOMMIeKC 3aleraeT C Pe€3KHM YIVJIOBbIM HeCOriacHeM Ha 
I3JIMUHBIX MO COCTaBy H BO3spacTy Moposax (yHaMeHta OT HM*KHerO KapOona 
3anayuom IIpeqkaBkasbe JO BepxHero Kap6oua B Bociroynom IpeqkaBKasbe 
Ne€pCKPbIBaeTCA Pa3JIHUHbIMH MO BO3PaCTY HOPMAJIbHBIMH M1aTPOPMeHHbIMU 
JIOXKCHHAMH OT HMXKHEM FOPbI Ha BOCTOKe JO HHXKHEFO Mewla Ha 3aliase. 

Takum o6pa3om, mo crpaTurpadHyeckoMy MOJIO*KeHHIO BO3PAaCT KpaCHOL[Ber- 
ro KOoMMekca Juia Bocrounoro IIpeqKaBKa3ba MOxKeT ObITh OMpeenteH OT 
pMu jlo Tpuaca. Cuutas c Gobel HIM MeHbIel CTeMeHbIO BepOxATHOCTH 
ACHOUBeTHBIL KOMIMVICKC eMHbIM cCTpaTHrpadwyecKHM KOMIWICKCOM, MOXKHO 
BOPHTb O ero MepMO-TpHacoBOM BospacTe H JIA Apyrux palionos JIpeqKas- 
3bA. 

PacnpocrpaHeHue KpaCHOUBeTHOrO KOMIWIeKCa HaXOAMTCA B TeCHOH CBA3H 
9PO3HOHHO-TeKTOHHYeCKUM pesbetpom :byHAaMenta. 

Oco6eHHO ueTKO 3Ta CBA3b OOHaApyxKuBaeTca B Boctrounom IIpeqkKaBKasbe. 
4 IIpompicnoscKoli wu Osex-Cyatckol Mmuoulaqax KpaCHOIBeTHbIH KOMIMVIeKC 
TpeveH Ha KPblIbAX CTpyKTYp H OTCYTCTByeT Ha CBOAaX (puc. 2). Tloqo6noe 
clpocrpaHeHne yKasbiBaeT Ha TO, YTO PasBUTHe TO KpaliHel Mepe HEKOTOPEIX. 
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ulaTpopMeHHBIX cTpyKTyp B I]peqkaBkasbe HauaJIOCb OUeHb PaHO, AO Haya 
oOUlero MporuOaHuA M OTMOXKeHHA MOpOA MiaTpopMeHHorO yeXua. | 

B cxs. Ne 65 Oszex-CyartcKoli m10ulayM, BbILIe KPaCHOIUBeTHOrO KOMIIIeKC} 
BCTPe4eH MeCTPOLUBeTHEI KOHTVIOMepaT, ABMAIOULMHCA, M0-BHAMMOMy, Oa3saJliip 
HbIM cyloeM 1opbl. MarepHaJioM AIX KOHTIOMepaTa MOCYKHJIM IMaJIeOSOHCKEE 
NOpOMbl, OOHAaKaBLIMecH Ha CBOe CTPYKTYPbI, H KPaCHOMBeTHble MOPOAbI, par 
BUTbIe Ha WOrpyxXeHHsAX. | 

BpuleeHHbIli HAMM MepeXOMHbIM KPaCHOLWBeTHbIA KOMIVICKC ABJIACTCA CTP)P 
THrpadwuecKHM aHaJIOrOM [eCTPOlBeTHOrO TeppHreHHOTO MepMO-TpHacoBo} 
xKoMiuiekca ManrpummakcKoro Kapatay u Tyap-Kpipa.Oguako scxppitnle B IIpe, 
KaBK@3b€ MI€PMO-TPpHacOBble OTJIOXKCHHA SHAYHTEIbHO OTIMYAIOTCA OT TepMey 
‘tpwaca Manrpiliiaka. SOTO OTMMYHe CTaHeT MOHATHBIM, CCIM YUeCTb, UTO Hy 


o 


Manrpitmake ocak MepMo-Tpnaca HakallIMBaIHCb B Y3KOH rpaOeHooOpasHay 


Qsek-Cyam 2- ti 


f Osek-Cyam §- a 


© Abeyn-[a3b1 


©7 On, 3 


Puc. 2. Cxema pacipoctpaHeHua mepexoqHoro KOMMIeKca B nMpeyemax 

Osek-CyaTcKkoH muoulanu. / — CKBaxKHHbI, BCKPbIBLIMe MepeXOHbIit KOM- 

myieKkc H (pyHaMeuT; 2 — CKBaKMHbI, BCKPBIBILMe MepeXOAHbIM KOMIIJICKC; 

3 — CKBaxKHHbI, BCKPbIBLIMe (yHaMeHT HM He BCTPeTHBLIMe MepexoHoro 

KoMieKca; 4 — TOpH30HTaIH pa3MbITOH NoBepxXHocTH (cbyHamMeHTa; 
5 —Mm0laqb OTCYTCTBHA TMepexojHoro KommueKca 


‘BMaQMHe, 3alOXKeHHOH B Tee TepwHHCKOrO CkKJaquaToro ocHoBaHua (4, 7] 
'B TO BpeMA Kak ocayKu Tyap-Koipa u IlpeqkapKa3ba HakalWIMBasINCcb B Cpa 
HUTEJIbHO MOJOPHX HM HeriyOOKHX SPO3HOHHO-TEKTOHHYCCKHX BaWHax JpeH 
Hero peabedba. Ilostomy MouHOCTH OCaKOB, HX JIMTOJOrM¥ecKad XapakTepHCcTH 
Ka M XapakTep AuCOKalul 3HadMTeIbHO pasiuuaioTca. BnowHe BepoaTHo, ur 
B IIpeqkapka3be Tak2Ke HMeIOTCA CTPpyKTypbI Tuna MaurpiuimaKkcKoro Kapata} 
UensOunckoro rpaOeHa WT. . CrpykTypbl Takoro THMa MOXKHO OKULaTS 
mpegetax Mauptuckoro mporn6éa. 

OOnapyxeHHe NepexXOMHOrO KOMMMVIeKCa, HMEIOIeroO MepMO-TpHacoBbili BO 
pacT, JaeT BO3MOXHOCTb yBepeHHO TOBOPHTb O TOM, 4TO Ha TeppuTopun IIpep 
KaBKa3bA Mbl HMeeM SITMrepuwHcKyto MuaTdopmy. B cBere 3THX JaHHbIx npey 
‘CTaBJICHHA pxfla ucceqopateneh (', °) 0 paHHemeso30licKOM BospacTe oyna 
MeHTa B 3HauuTeIbHOM actu IIpeqkaBKa3bA OJKHbI ObITh MepecMoTpeHbl 
paula repMHcKoro M Me3030licKorO 9Talla XapakTepHsoBamacb B TIpeqKak 
Ka3be OOWMM NOAHATHEM, Ha (poe KOTOPOTO HataH 3apoxKAaTbes maTopMer 
Hbl€ CTPyKTYpbl. Sfecb, BEPOATHO, HMGIM MeCTO H TVIBIOOBbIe JBHXKCHHA, B PE 
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sYbTATe KOTOPLIX POPMUPOBaIHCh rpadeHooOpasHble BNALMHbI, CTO Xapak- 
repHble WIA NepeXOAHOrO STala B Mpefemwax SNMrepwHHCKUX MaTdopm (°, 8). 


MockoscKHi MHCTHTyYT HedTexumuyeckoli Ilocrynuso 
M YasOBOH MpoOMbIIlWIeHHOCTH 17 XI 1958 
um. MW. M. Ty6xuna 
UWHMTHPOBAHHAA JIMTEPATYPA 
1M. C. Bypwutap,  Ilpunoxenne k aypH. “eon. nepru, N 8, 1958. 


ma. I. BSp, Cos. reom., M3 (1958), 3M. E. BockoO6ouuxkos, JIAH, 113, 
Ne 1 (1957). *5B. ®. [baxkos, Teoa. wep, Ne 7 (1957), © M. B. MyparTos, 
B COopH. Tp. CoBelll. 10 TEKTOHHKe abMMiickoll reocHHKJIMHaIbHOM O6mactu CCCP, Baky, 1956. 
E. Xauu, J[AH, 90, Ne 2 (1953). 7B. E. X aun, Teoa. nepru, Nb 9 (1958). 

IWlatek uu, BcOopH. Mamaru axag. A. Jl. Apxaurenpcexoro, M34. AH CCCP, 1951. 
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sal. C. 
9A. JI. A uuu, B c6opH. Tlamatu axag. A. Jl. Apxanren»cxoro, U3. AH CCCP, 1951. 
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Jloxnagm Akanemun nayr CCCP 
1959. Tom 125, Ns 4 


TEOJIOM'H fq 


A. A. HAKOHOB 


BOCCTAHOBJIEHHE HEOTEKTOHHKH U NAJIEOTEOrPA®HH 
NO3AHEJIEMHHKOBbsA C MOMOLbIO STTEMPOFEHHUECKOrTO | 
CMEKTPA B MATEPHKOBOM YACTH KOJIbCKOLFO TOJIYOCTPOBA | 


(ITpedcmaeaeno axademuxom JI. B. Haauekunoim 21 XI 1958) 
SneliporeHuyeckuH CMeKTp OObEKTHBHO OTpaxkaeT B3aHMOJeHCTBUe 130) 
CTaATHYeCKHX JIBHXKeEHHH 3CMHOH KOPbl, HCYeSABUerO JIEWHHKOBOTO NOKPOBa Fi 
TiO3J[HeJIENHUKOBbIX OacceHHOB, MOMOraeT BOCCTAHOBUTb naJleoreorpapuyeck yk 
O6cTaHOBKY NO3THeJIeMHHKOBbA HM BbIACHHTb 3a€KOHOMEPHOCTH COBPeMeCHHOrcg 


CTpoeHHA TeppHTOpHH. 
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llocuie pabor B. Tannepa na ceBepHoM no6epexbe CkaHaMHaBun (°) anamH4 
30M 3ieHporeHuyeckoro ciekTpa Nomb30Baiucb A. A. Tlomkanos, IT. YU. Fos 
peuxuH, M. A. Jlaspopa mpw BoccTaHOBJIeHHH Mo3qHeyeTBepTHUHO! UCTOpHME 
PpasBUTHA TeppHTOPHH, 3aHHMaeMOH Tellepb OacceHHom p. Tysompt (1-3). | 

IlocrpoeHubiii aBropoM Jia MaTepukoBolt yacrn KonbcKoro mosyocrpoBas 
aiieiporenuyeckuli ciektp mo JlorruHckoli enpeccun (pune. 1) JononHsaet 
HMe€BIIHeCA JaHHbIe H MOSBO/IAeT MO-HOBOMY MIpeACTaBHTb HEKOTOPBIe CJIO2KHbIGE 
BONPOCbl Naseoreorpapuu NO3QHeCAHUKOBbA 3alalHOH YacTH mMosmyocTposa. 

CileKTp MOcTpOeH Ha OCHOBaHHH 3aMePOB BbICOT TeppaCOBbIX YPOBHel T0324 
He@JleIHHKOBbIX Oacceinos mo 20 c MUTHAM Npodusam. ConocraBaeHue HW aTn4 
POBKa YPOBHEl OCYUIeCTBJIEHbI B COOTBETCTBHU CO cTpaTurpaduel clararoulnx 
HX OCANKOB, JWIA YerO NOMHMO XapaKTePHbIX JIMTOJIOFO-TEKCTYPHBIX MPH3HAKORMH 
OCaQKOB HCNONb3OBaHbI Pe3yIbTATbI AHaTOMOBorO aHasusa (10 pa3zpesos) 
CHOPOBO-MIbIIbWeBOrO aHaH3a (5 paspesos)*. 

CpaBHeHuve BbICOTHOrO MOMOAKeHHA H MopdosorHH ypoBHeli, a TaKxKe cTpa- 
THIpau OCaKOB NO3 THEE AHHKOBHIX OacceHHOB JaeT BO3MOXKHOCTH CHHXPOHH 
3HpOBaTb TeppacoBble ypoBHH JIoTTHHcCKOH jlenpeccuM c ypoBHsamu Ty Aue 
Hotosepckoi, aTHpoBKa KOTOpbIX ycTaHoBseHa ToHee (1-8), 


* J[MaTomopple aHaJH3bl Mpopexenbl mpeumyuyectpenHo E. A. Yepemucunosoli, cnoposo-| 
MbIIbLeBbIe — B OCHOBHOM P. M. Jle6ezeBoli. DayHa, HeCMOTPA Ha TULaTeb BIE OHCKH, He Opltal 
HalieHa. Ee oTcCyTCTBHe MOAHO OObACHATL CNeuMpHYeCKUMH YCJOBHAMH B KYTOBDbIX, OIpe- 
CHEHHBIX YaCTAX 3aJIHBOB. 
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_ Ha mpxpoyjumMom cnekrpe BbifeIAlOTCA ypOBHH MpHvieqHUKOBOrO Gaccelina 
YcNOBHO 7, 1, g), Tpancrpeccuu Mopruangqua (f, e), perpeccuu JIutTropHHa oKea- 
tuyecKkaa (ds, da, ds, dz, di, d — di), Tpaucrpeccun Ponac (C4C5. Ca.Ca.nCa, Gul. 
nop HbIMH ABJIAIOTCA ypoBHH / ud. Yposenb / CBA3aH C BepXHelt MopcKoli rpa- 
{ule H UMeeT APKHH aOpasuonHDIt OOUK. YpoBeHb d aBserca CyryOO aKKy- 
AYNATHBHBIM, H e€rO OCaKH HaWJIyYWIHM OOpas0M OXapaKkTepH30BaHbI JMaTOMO- 
sbIMH VM CMOPOBO-MbWIbIeBLIMH aHaJH3aMu. 

Oomph xox TeppacoBbIX YPOBHeH, MOAHMMAIOUMXCA K 3anaqy u OOpasyto- 
WMX PaCXOJAUIMHCA MYYOK, BIMOJIH€ COOTBETCTBYe€T H3BECTHOMY IOJIOXKeHHIO 
) HAHOOJbIUeEM NOJHATHH WeHTPaJIbHBIX “acTeH MeHHocKaHAMH. 

CrelmuvecKuM CBOHCTBOM paccCMaTpHBaeMOro CMeKTpa ABMIAeTCA ero He- 
AHOPOAHOCTL, KOTOPaAd BbIParxKeHa B HaJIMYMH HapyWieHHu poBHOrTO xoja ypos- 
i€H C OMHOBPeCMeCHHbIM H3MeHeEHHeEM UX MOpdoJIOrHH H CTPOeHHA HM B HCYesHORe- 
{MM BepXHHX ypoBHel Ha 3anaye. Ilo 9THM NpH3HaKaM Ha CleKTPe MOXHO BbI- 
[eIHTb YeTbIPe yYacTKa, COOTBETCTBYIONIMX TAKOBbIM Ha MeCTHOCTH. 

B socroynoli uacru Gacceiiva p. Jlorre (J yyacrok) ypoBHH mpamMosMHeliH, 
OBHBI, OOPa3ylOT HOPMAJIbHYy!O HeHapylleHHy!o cuctemy. YpoBun nputequn: 
coporo Gaccelina (i, A, g) ucuesaior. K s3anagy (// yyacroK) ypoBun mpeom- 
IAIOTCA, MOMY4aA 3HAYHTEIbHO MCHbUIMH HaKJIOH; CpeqHHe ypoBHH (ds, d, Cs) 
JAS IBAMBaloTcA, a BepxHne (f, e, ds, da, ds) MoovepeqHo ucyuesalor. Ha rpannue 
O CJIEYIOULMM y4aCTKOM HaOwlOJaeTcA pe3kKHH paspbIB ypoBHeli — no 10 M 
10 BepTHKamM. B mpegenax J/J yuactka GeperoBble OCHOBHBIe ypOBHH CHOBa 
IMCIOT HOPMAJIbHBIM XOJ, a JOMOJHUTeMbHbIe OTCyTcTByIOT. Ha KpalineM 3anaye 
IV yuactok) ypoBHU KaK TaKOBble BOOGIE OTCYTCTBYIOT. 

_ PesKkoe yMeHbUIeHHe HakJIOHa BCeX yYpOBHeH mpH Mepexoge Ko // yuyacrky, 
IX OJIM3KOe K MapaJJIeIbHOMY H TOPH38OHTaJIbHOMY pacnowOxKeHHe, pasqBoenHe 
[ pe3kOe BbICOTHOe HECOOTBETCTBHE C OCHOBHBIMH ypoBHAMH J// yuacTKa — 
sce STO COPIACHO YKa3bIBaeT Ha OTHOCHTEJIBHbIe JIOKAJIbHbIe OMNYCKaHHA B Ipeje- 
iax // yuactKa. 

E OTo BOUHeE NMOATBepxKaeTcs MOpdosornyecKHMU UM cTpaTurpacbwyecKHMA 
[pHsHakamn. JloTrnHckasa Aempeccua Bipefetax J] yuacTKa oTmMyaetca Oosb- 
JeH WHpHHOM, BbIPOBHEHHOCTHIO HM 3aOo0OUeHHOCTHIO AHUIULa. YKJIOH MpOROJtb- 
oro mpodusa p. Jlorrh: 3gecb MMHMMasbHbI. Bce Teppacpt Ha J] yuyacrke, 
_oTuHune ot Teppac /// uw ocoOeHHO J y4acTKOB, HMeIOT ACHO BbIpaxKeHHbIli 
KKYMYJIATHBHbIM XapaKkTep H MOBBILICHHY!O MOLLHOCTH CulararouluxX HX OCaXKOB, 
TO OOHAPyXKe€HO MHOFOUNCJICHHbIMM e€CTeCCTBCHHbIMH WH HCKYCCTBEHHBIMM paspe- 
aMu. OcoGeHHO MOKa3aTeJIbHO CpaBHeHHe ABYX pa3pe30B BOJIb MpaBoro Oe- 
era p. Jlortpt Ha rpaHuue // u J// yuacrKos. B OfHOM 43 HUX MOM rOpHsou- 
OM TOPH30HTAJIbHOCJIOHCTHIX TOHKO3€PHHCTHIX MeCKOB HM CyMeceH, MOLULHOCTbIO 
,) M, OTHOCHMOM KO BpeMeHH TpaHcrpeccnH Dosac, 3saerator AO BbICOTHI 16 M 
ay, JloTrol pe3KO OTJeeHHbIe OT HHX CHHHE JICHTOYHONOROOHBIC TOPH3OHTAIb- 
OCJIONCTHIC PIHHbI, LaTupyemple Bpemenem Topraangua — JIurropuna. B zpy- 
OM pa3pese, yasIeHHOM OT MepBoro Ha 0,5 KM, CHHHe JICHTOUHOMOMOOHBIe PIMHbI 
OHapyXeHbI TObKO Jo BHICoTH 0,5 M Ha Jlorrov; Wo BbicoTb! 2,0 M 3auleraloT 
OPHUHEBHIC CYPIMHKH, HMerIONLHe BMecTe C CHHHMM PIMHaMU MOJOFOBOJIHHCTOE 
amleraHHe HM TakxKe OTHOCsIMecA Ko BpemMeHH Ilopraanqua — JIntropuna. I[lo- 
PbIBaIOLNe HX TOHKOSePHUCTHIe MecKH HM Cymecu OacceliHa Posac Tak2Ke HMEIOT 
OJIHHCTOe, MecTaMH Cc (pieKCypaMH HM HECHMMeTPHUHBIMH H3rHOaMu 3aseraHne; 
X MOIILHOCTb — He MeHee 14 M. : 

Oru (pakTbl, Kak uM ocobdeHHocTH ypoBHel // yuacTKa (pasqBoeHne ypoBHeli 
3, d, Cs, Mepeceuenue yposnem d ypoBpua d—di, pa3pbiB ypoBHeli de, di, d, 
;, C4 Ha rpanule c //] yuacTKOM), CoriacHO CBUAeCTELCTBYIOT, UTO OMyCKaHHsA 
[ yuacTKa B NO3HeseqHHKOBOe BPeMA HavaJIMCb He NO3Hee BPeMeHH perpec- 
au JIuTTOpHHa H MpokowKaNHCcb BO BpeMaA TpaHcrpeccun Powmac, mporeKas, 
O3MOXKHO, IpepbIBHCTO. 

CnenqopatesbHo, B JIOTTHHCKOM JempeccHH MpOABMAHCb JH3bIOHKTHBHBIC 
ACOKANMU MO3qHe- H MocseseHUKOBOTO BpPeMeHH, OFPpaHHBaBUIne O1OKH 
YHaMeHTa, NOAHATHE KOTOPbIX COBEPMAaJIOCk B STO BPCMA C PasIMYHOH aMIIH- 
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tyqou. Jlo cux nop qna Koupekoro nosyocrpoBa MOxOOubIe ANCOKalMH, ane 
JIOTHYHO JaTHPOBaHHble apXeOJIOPHYeCKHM METOJOM, JOCTOBePHO ObI/IH H3BeCTH 
TOJIbKO JWIA 3anayHol uacra MypMmauckoro nodepexbs (°). ' 

BecbMa noka3aTeJibHa HM BTOpad HW3 OCcOOeHHOCTeH CMeKTpa — HCUe3HOBE 
Hve BepXHHX ypoBHel K 3analy. Ha / u JI yuacrKax KaKJbIH HWKeeK alll 
cpeqH ypoBuel mpuuieqHuKoBoro Gaccelina, Tpancrpeccuu TlopraanzuaA Hw p) 
rpeccuu JluTropuna mpocsexuBaerca K 3anally JaJbile, YeM BHe3allHO OOPEIBaK 
WMiicA BEIMeTeKaMMH. Ha orpesKax K 3amaly OT OKOHYAHHA BEPXHHX, COOTBES 
CTBCHHO, KaxKIbI W3 HWKeTeKAallNX ABJIAeTCA (AKTHYCCKHM BEPXHUM YPOBHE 
BO3JCHCTBUA MOPA, UTO MOKAa3bIBAeTCA OTCYTCTBHEM BbILe Hero Ha COOTBETCH 
BYIOULEM OTPe3Ke JeMpeccnu ceNOB MOPCKOH aOpasuH M aKKYMYJALMH. 

Cre OBaTesIbHO, BO BpeMa (bOpMMPOBaHHA KarxK Moro u3 ITHX ypoBHed (/, A, g,| 
e, ds, d4, ds) MIpH H30cTaTHYeCKOM NOAHATHH TeppHTOpHH OacceHH MOcseLOBaTell|I 
HO pacipocTpaHaJIcaA MO OCBOOOKAaBWUIeHCA OTO JIba Wempeccuu Wo Mecta ucues 
HOBCHHA COOTBETCTBYIOUerO YPOBHA, Tye Obl orpaHHueH JIbOM. KoneuHel 
MOPeCHBI M JIpyrve CJlebl AKTHBHOCTH Jbla B ITO BPEMA OTCYTCTBYIOT; HaOOopot 
Xapaktep (JIOBMOrIAUHaIbHbIX OO6pa3s0BaHHi, MpHypOveHHbIX K Oeperam Oai 
celiHa, MOKa3bIBaeT, 4TO seq B ITO BpeMs Obl MepTB. Ero yOprBanue B empes 
CHM K 3alayly, MO-BHJHMOMY, SbIIO OOYCOBJICHO MIPCHMYLeCTBEHHO TEIJIOBBt 
BO3JCHCTBHEM IIPHMbIKaBlUero 3eCb MOpA. 

B npegenax [V yuacrka otmoxeHua OacceliHa Iloprmanqua Mu ero perpeccni 
Hol cramun JlutropHHa oKkeaHHyeckan U Mosac He OOpasy!lOT YeETKHX YPOBHE 
a JaloT BOJIHHCTpHIe MOJIOTOHAKJIOHHbIe MOBEPXHOCTH. OTeJIbHbIe yYYaCTKH Toph 
3OHTAJIbHbIX MOBeEPXHOCTeH, CJIOMKeCHHbIX MOPCKHMH OCaKaMH, He HMEIOT 3a c 
HOMepHOro MpocTHpaHHA M YeTKHX YCTYNOB, IIpepbIBalOTCA HM HepeAKO OKpy2xKalclf 
cA KaMaMM MW O3aMH. 

TopHpimu BpipadoTKaMH 3/\eCb C HeECOMHEHHOCTbIO YCTaHOBJICHO COTsacHd 
o6sleKatolllee 3asleraHHe BOJHO-JIEMHHKOBbIX HM MOPCKHX OCaKOB BHYTPH UH 
CKJIOHaX KaMOB H O30B. Cularalollve HX CpeqHe- MH KPyMHO3epHHCTHle, HaKJIOH! 
HJIH KOCOCJIOHCTHIe MeCKH C pa3MbIBOM HJIHM COraCHO NO pe3sKOH rpaHulle 3aeral 
Ha TOHKOS€PpHHCTHIX C YeTKOH MpHOpexHOM CIIOHCTOCTbIO Me€CKaX, BKJIOUAIOLL 
POPH30HTAJIbHbIe MPOMMAaCTKM TOHKOCJIOHCTHIX CyneceH H CYrIMHKOB. OTH TOH! 
3ePHHCThIe OCaKH, CYA MO JIMTOJOTHYeCKHM, TeEKCTYPHbIM H TMaseoOoTaHH' 
CKHM IIpH3HaKaM, OTJIOXKeHbI B MepHdepnyeckHX YacTAX 3asMBa TpaHcrpeccil} 
Movylac HU, B CBOIO OYepeb, B OCeBLIX YacTAX 3anaya JloTTHHCKOM Tenpeccun 2 
NeraroT Ha OTJIOMKeHUHAX CJOBHOPIALHAJIbHBIX MOTOKOB, paciipocTpaHABLUIHX' 
BcuIe 3a OTCTYMaBUleH OeperoBoi JIMHHeH BO BpeMa perpeccuu JIutTTopuHa (4, 

B Apyrux mectax JV yuacrka (KpoMe MECT, re pasBUTbI POPH3OHTAJIbHbIe 
BePXHOCTH) TOHKOCJONCTHIe TIMHbI WH cyraMaKu Tlopraangua — Jlurropus 
a HHOra HW MOKpPbIBalOl\We HX TOHKOZeEpHUcThle Neck Mowac 3aseraior B BY 
NOJIOTHX CKaloK aHHOK 2—10 M, BpIcoToH 0,5—2,0 mM. He TouIbKO B O30BH 
meckaX, HO HHOra H B MOPCKHX OCaKaX HaOOJaICch PpaspbIBHbIe CMeLIeH! 
B Bue CepuH MuKpocOpocos. Bce stu NpH3sHakH CBHAETEIbCTBYIOT O BEPTHKall 
HbIX CMe€ULCHHAX BCerO KOMIVI€KCa OCaKOB Mocle HX HaKOMIeHHA. 

Peskoe UcuesHoBeHHe OeperoBbix ypoBHeli dz, di, d — di, d, cs mepex 
yuacTKOM IPH NpoOOJMKeHHH B ero MpesesaxX COOTBETCTBYIOULMX HM MO BpeMme 
OcajIKOB, SIIMreHeTHueCKHe AMCOKALHH OCeaHHA B STMX OCaKaX HW UX Cor 
Hoe C BOJHO-JIENHHKOBbIMH OTJIOXKCHHAMUM 3asleraHve BHYTPH O30B H KaMOB - 
BCe 9TO 3aCTABJIAeCT FOBOPHTb OO OTOXRKEHHH KOMMJIeKCa OCAKOB B OCeBbIX YU 
cTax 3anaqa JIloTrHHcKOl Jempeccuu Ha MepTBblit seq. JIumb Mocne TanHUA Jb 
B NOCJICJICIHHKOBOe BPeCMA OCAAKM OMNYCTHJIHMCb Ha 3@MHYIO MOBepXHOCcTh, HCH 
TaB CMeLCHHA WM AuCOKalMu, a OeperoBble YpOBHH, eCTECTBEHHO, MIP 9TOM Th 
TepANH MOposorMyecky!O YeTKOCTD. 

C mpefcraBieHHeM 0 CyLeCTBOBaHHM MepTBOrO JIbda Ha 3anaye Jlorrunck| 
HempeccHM BO BpeMsA pasBuTHa OacceHHos Ilopruanqua — JIurropuna u Dow 
corviacyeTcA HaxoxeHHe KpaeBoro JIe(HHKOBOrO KOMMVJIeKca (XOJIMHCTO-M 
PeHHbIH pelbe C 3aH[paMu Ha MCTaIbHOM cTOpoHe), MepeceKaroulero Temp} 
C10 O1M3 MeCTa Pe3KOrO HCYe3HOBCHHA Ha3BaHHEIX OeperoBbIx yposueit. |} 
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Tlonyuennpie MaTepHasbl onposepraioT mpeycraBsenua o COXPaHeHHH JIbIOM 
KTHBHOCTH B MO3QHEICMHHKOBOe BPeMA, a TaK?Ke CBHJETEbCTBYIOT O Gosiee 
‘AHHeM HCYeC3HOBEHHH JIbJa, Oomee paHHeM UM TIYOOKOM MpOHHKHOBeHHH Ho3t- 
‘€NENHUKOBEIX OacceHHOB MO JempeccHaM MaTepHKoBol yactu KombeKoro nouy- 
‘CTpoBa, YeM 3TO CUNTaOcb Mpexye (!,°). 

Avau3 sneHporeHuyecKoro CHeKTpa MO3BOUIAeT HECKOJIbKO MHaye NopoliTH 
) K OMpeeJIeHHIO CYMMAPHO"O NOAHATHA 3alaqHbIX MaTepHKOBbIX uacTeli Kosb- 
KOrO NMOJyOCTpoBa B MO3AHe- H MOCMeMeMHHKOBOe BpeMaA. 

_ Ecam Bepxusa Mmopckaad rpanuua B mpegenax /V yuactka npHHaqiexut 
POBHIO dz (aOcomorHaa BEIcoTa 125—130 mM), a He MaKCHMasIbHOMY ypoBHIO 
paucrpeccun Ilopraangqua — f, TO noAHATHe CO BpeMeHH MaKCHMasIbHOrO pac- 
(poctpaHeHua Mops Tloptmangzusa coctaBuT 3yecb oKomo 150 Mm (125 mM+pa3Huta 
BICOT yYpOBHeH d2 u /). B Hu30Bbax p. JIorTb! OHO cocTaBsAeT OKOMIO 105 M. 
ToqusTusa CO BpeMeHH MaKcHMyMa TpaHcrpeccuu Domac COOTBETCTBEHHO BBIpa- 
atca Unpamu 120 un 76—80 mM. Ecam mpnusatTbs xponosorutio Tanuepa (°), m0 
‘OTOpOH MakcuMyM TpauHcrpeccuu Ilopraang_ua Opin oKoo 10 500 mer Hasaq, 
‘0 erkO MocuuTaTb, TO sanaqubie yacTu JlOTTHHCKOH JempeccHH NOAHUMaJINCb 
ja 3TOT MPpOMexKyTOK BpeMeHH B CpeHeM co cKopoctbio |,4—1,5 cM/rog, a Bo- 
TOUHBIE — co cKopocTbio 0,9—1,0 cm/rog. 


Kompcxui tunuar Tlocrynus0 
um. C. M. Kuposa 16 XI 1958 
| AkajlemMuu HayK CCCP 
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VUccnegopanuamu T. II. Bponxo, HW. II. Baceuxoro, H. C. UyryHosa) 
I. H. Uepropckux u ap., usyyaBuiux B 1944—1946 rr. Oxotckui MaccuB, 00- 
HapyXeHa TOJLLa KBapIHTOB, OPOPOBMKOBaHHBIX C/laHIeB WH H3BeCTHAKOB, Je} 
*Kallad C Pe3KHM YIJIOBbIM HeCOrlacHeM WH Oa3aJIbHbIMH KOHTVIOMepaTaMH He 
OHOTHTOBbIX, aM(HOOJI-MMpOKCeHOBIX HM CJINOJMCTO-rpaHaTOBbIX FHelicax, OTHO) 
CHMBIX K apxelo, H, B CBOIO OYepeb, HeCOrmacHO WepeKpbiTad MepMCKUM} 
cnoamu. Ilo crpaturpaduyecKoMy MOJIO%KeHHIO OHA YCJIOBHO Oba OTHeCeH 
OTKPBIBIUNMMU ee reouOraMH K HHKHEMY H cpesHemy Masmeo3or10. Takoli »Ke BO3 
pacT MpHMMuchIBaJICA eH Ha pa3HbIX CBOJHbIX reomorHyecKux KapTax CeBepo 
Boctoxa CCCP u Ha reomoruyeckoH kapte CCCP B macurra6e 1:2 500 000, 
BITyUeHHOH B 1957 r. JImmb A. A. Hukomaep — no aHasioruH c Apyrumu  paiio- 
Hamu CeBepo-Boctoxa CCCP — mpegnouara Oomee TpeBHuH, pudeicKuh (cu 
HHHCKHH), BOSpacT 9TOH TOV. 

Jletom 1957 r. B Nauke H3BeCTHAKOB Cpe OMMCHIBAeMbIX OTJIOXKCHHH MHOK 
coOpaHbl BOJOpocsu,1106e3HO ONpexenenuple B. I]. Macstoppm. Onn oKa3zasuc 
pudetckumu. Hue Jaercad KpaTKad XapakTepHcTuka paspesa ABYX paliOHOE 
OxotckKoro MaccuBa, re pudelicKkax Toa HavOoslee MOMHO OOHaxKeHa,— 10 
MaTepHalaM IIpeAbIyULHxX HUCCIeOBaHHH MU MO COOCTBeHHbIM HaOOJeHHAM. 

Ilepspii pation HaxouTcaA B BepXHeM TeyeHHH Pp. Oxorb! Mo ee IeBOMY MIpH- 
Toky, p. Hanuare. B 8 KM or ycTba 9TOFO IIpuTOKa cCpequ Nowa rHelicoB B cy6- 
WIM POTHOM HalpaBJIeHH MPOTArMBaeTCA NOMOCa OOHAKeHUM KBaPIUHTOB HM Cyan 
eB MIOUWatbio mpHOMMsuTeIbHO 104 KM, OOpasytollad MOHOKJIMHaJIb C yraa- 
MH NaweHua B 30—50° Ha ceBepo-ceBepo-3anag. C tora KOHTAaKT C rHelicaMnH! 
TPaHCrpeccMBHbIM: TOJIMa KBapIMTOB HW CJlaHWeB C KOHrIOMepaTaMH B OCHOBa- 
HMM JI@KHT Ha rHelicax. C ceBepa KOHTAKT, OYeBHAHO, TeKTOHMYeCKHH. Kak ap-} 
xeHCKHe THeHCbl, TAK HM pacCCMaTpHBaeMas TOMA C CeBepo-3alaya Tpancrpec- 
CMBHO H C HECOrlaCcHeM MepeKpbIBalOTCA Ne€PpMCKHMMH CJIOAMH. Paspes cocraBuleH 
HaMH B Mexypeube pp. Hannaru u Tlepmu. 3a ucksto4eHHeM ero Hu *KHeL 
yacTH,— 9TO MOOCa CNVIOWIHbIX OOHaKeHHi. 

1. Ilo p. Hanuare (8 2 kM Bole BNaweHua B Hee p. Ilepmu) Ha ruelicnl oe || 
%KaTCA KOHTVIOMepaThl, COCTOAMIHe M3 CAaOOOKaTaHHOH rasbKH HU BaJlYHOB MOd- | 
cTHalouMx Mopog. [liornpi usBecTKOBHCTO-xKee3HCTHI WeMeHT NpHaer HM 
KpacHo-Oypylo okpacky. BuyumMaa MoulHOCTh KOHTAOMepaToB 30—50 mM. | 

2. Jlanee — 3aqepHoBaHo, HO, cya mo paspesam WM. Il. Baceuxoro u 
Hac. UyryHosa, COCTABJICHHBIM B HECKOJIBKUX KHJIOMeTPax BOCTOUHEe B Tpe- 
AelaX TOW K€ MOHOKJIMHAJIN, BbILMe KOHTIOMepaTOB JIexKUT Nauka TeMHBIX TeCc- | 
YaHO-PIMHUCTHIX CaHWeB BAAMMOH MolHOcTbIO B 100—150 m, nepexKppiTElx| 
H3BeCTHAKAMH. 

3. Mpamopvsopanuble TOHKOMOIOCYaTbIe H3BECTHAKH Ceporo CBeTJIO-ceporo 
uBeta. MouyHoctp 100—120 m. 

4. KBaplHTbl oT CBeTJIO-posoBoro fo Genoro wBeta. B Hux BCTpeualorca 
ne KOPHUHEBATHIX aeBPOHTOB. MomHOCTb BCeH MauKH MpHOJU3HTebHO 

M. 
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5. Tlauka cBervIbIX OpraHOreHHbIX H3BeCTHAKOB MOULHOCTbIO He MeHee 100 M. 
3 HX OOHapy2KeHbl oTnevaTKH BOJopoceH, onpeseneHHbie B. II. Macmospim 
‘aK Conophyton cilindricus Grabau u Collenia Sp.: MepBad (opMa, Kak H3- 
SECTHO, BO MHOPMX paliOHax XapakTepHa MIA pudelickux OTMO*KeHH!, npwuem 
f€ AIA CaMbIX BEPXHUX HX CBUT. YKa3aHHA Ha HaXOAKH OPraHOreHHbIX H3Be- 
‘THAKOB B 39TOM PaHOHe, MpaBa MeHbIel MOLMLHOCTH, HMeIOTCH B OTUeTAaX 
4. I]. Bacenkoro u H. C. Uyrynopa. Onu naspau ux «KoubuaTEIMUy uspect- 
Iakamu, mpHyem V1. II. Baceuxuii npeanonaran ux Boxopocuenoe MPpOUCXOxX- 
(enue. 

6. Ksapuntbl posoporo Bera moujHocTb1o 200—250 m. 

7. CnaHubl vepHble HM 3eeHOBAaTO-cepbie MOLLHOcTHIO 70—90 M. 

8. TonkosepHucrple MecuaHuKH HW aleBPOMMTEI MOUHOCTHIO 50—70 M. 

9. Tlnorubie uspecTHAKH C BKJIOUCHHAMH HMpHTa MouHOCTHIO 200 mM. 

10. Anespo.uHTbl HW CaHUbl KpaCHOBaTO-KOPHYHEBLIX TOHOB MOLLHOCTHIO 10 

100 Mm. 

11. Ksapuurpt ceporo upera mompoctbio 200—250 mM. 

| Boe tTpancrpeccuBHo JlexkaT KOHTOMepaTbl nepMu. CyMMapHas MOUI- 
HOCTb paspe3a 1800—1900 mo. 

Paspespi UH. I]. Baceuxoro u H. C. Uyryuosa, cocrapienHble B 9TOM palioue, 

TBeYalOT HH3aM Haluero paspesa. B paspese H. C. Uyrynosa, cocraBsieHHoM 
3 BOCTOUHOH YaCTH MOHOKJIMHaIM (Ha Hannara-JlanbcuyaHckoM Mexyypeupe), 
IOABJIACTCA Mauka KBapIMTOB MOoULHOcTbIO B 400—500 m, mexallland B OCHOBa- 
MMM paspesa Mexy Oa3aJIbHbIMM KOHTIOMepaTaMH HM CuaHiaMH. 
| Bropok o6cmefqoBaHHbii Hamu paiioH — Mexyzypeube Kyxtya u Yup6en, 
‘aM 9TH OTJIOXKEHUA PasBUTbI HanOosee uMpoKo. Ilo Ha6mogenuaml. H. Uep- 
OBCKUX H HaIUMM, MOPOAb, JexKallue Ha apxXee, CMATHI B PA CKMAaNOK CyOMe- 
JMJMOHAJIbHOTO MpocTHpaHuA, CaraloulNX BOCTOUHOe KpbIIO OxoTcKoro Mac- 
Ba. IlocmeqoBaTembHOCTbh 3THX OTMO*KeHHH ceLyloulas: 
- |. Crparurpaduyecku sBplile rHecoB HU aMPuOOHTOB B HeOOMbUIOM OGHAa- 
KEHHH BUHbI KBapIlHTbl C BKJIKOUCHHAMH TaJIbKH M BaJIyHOB rHeHcoB HM Apyrux 
IOpox. OkaTaHHOCTb BKJIIOUCHHH CpeHAA MH xOpollaa; pasmMep oT 10—15 cm 
[O Mezkux 0,5—1 cm. C yyeromM 3aepHOBaHHOH YaCTH MOUWHOCTbh KOHTWIOMepa- 
OB ocTuraeT, BepoaTHo, 100 Mo. 

2. Cepo-3eleHble Cu1aHItbi MOMLHOCTbIO OKOIO 200 M. 

3. Kpapuurbt posoporo uBeta. MouHoctb Wx, OmpesemeHHasd rpaduyeckn, 
00 M. 

4. VispecrHakH CBeTJIO-Cepble C MpOCJIOAMH NeCYaHHKOB OOMel MOLLHOCTbIO 
jo 300 M. 

5. Ksapiutst Oerble H posoBbie MouHOcTbIO 450—500 M; B cpeqHelt YacTH 
cTpeyeHa 15—20-mMerpoBaxd Nauka H3BeCTHAKOB. 

6. KpacHopaTo-KOpH4uHeBble aleBPOJIMTbI H ClaHitbl (200 M), BbILIe CMeHsIO- 
[H€CA 3eICHOBATO-CePbIMH CIaHWaMu. OOniad MOMLHOCTh ONpesedena rpadu- 
ecku B 800 M. s 

CyMMapHas MOUHOCTh pa3spe3a mpHOmusuTeMbHO 2500 M. 

TakoBo crpoeHue paccMaTpHBaeMOro KOMMIeKCa B AByXx palionax OxorcKoro 
[aCCHBa, Tle 9TH OTOXKCHHA PasBUTbI HaHOoee NOHO. B Apyrux HeMHOrOUHC- 
HHbIX BbIXOJaX 9THX MOPON, exavlHX Bese TPaHCrpeccHBHO Ha apxee, CoO- 
PaHHIHCcb TOAbKO HUSbI paspesa. Ha GasauIbHbIX KOHTVIOMepaTax OObIYHO J1e- 
<aT KBapuuTbI. MoujHocTh Ux B paiione 03. XusmHAxa 200M. B apyrux Mecrax 
(OUJHOCTb KBaPIWHTOB MeHbIe, a BbIMe HHOra COXpaHMacb WM YacTb CileAyto- 
leli cnanHueBoli nauKku (p. Xypyk). 

CpaBHuBaa Ba OCHOBHEIX paspesa, a TaKxKe YITHIBAA ApyrHue oOHaxKeHHA, 
(O2KHO BUJeTb, YTO B Mpesemax Bcero OxoTcKoro MaCcHBa BbIepxKHBacTCA 
TpeweleHHat MOCIeLOBATeMbHOCTh MOpok pues, B KOTOPOM MOxKHO BbIeHTb 
nejlyioulve KPyNHble TOU. 

a. [Ipaxruyecku Bese paspe3 HauHHaeTca 6a3aJIbHbIMH KOHIIOMepaTaMH. 
(ouHocTb UX H3MeHUHBA: OT 20—30 Jo 300 m. OkaTaHHOCTb BaJIYHOB H raJIbKH 
ObluHO Cla6at, OHaKO BBepX MO paspesy CTeMeHb OKATAHHOCTH MOBbIMACTCA. 
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B HekoTopplx paspe3sax Ha Mexgypeube Yap6en un Kyxtys HaOmogaiotcs 
NlePpeXOJHbIe COU, COCTOAINME MPeHMYLLeCTBEHHO H3 NeCYaHHKOB M KBapIHTOB, 
B KOTOPbI€ 3AaKJIOUCHI OTIEJIbUbIe XOPOWO OKaTaHHbIe TasbKu rHelicos, Ha 
Hauuara-J,anbcvyancCKoM Bosopa3slese BbILIe KOHTIOMepaToB 3aJleraloT ONMCaH 
uple H. C. UyryHopbim cepble KBaplHTbI C MpOcOeM CaHIeB COME MOLLHO 
crbio B 400 m. Jlua KOHrIOMepaTOB XapaKTepHO H3MeHEHHE MOILHOCTH 
OTHOCHTeIbHO cla6ast OKaTaHHocTb. Tlauka KBapwuToB, onMcaHHad H. C. uy; 
TYHOBbIM, BbIKJIMHUBaeTCH Ha pacCTOAHHM 6 KM. | 

6. Toma rivHHcTElx canes. IIpeo61aqaiT 3e1eHble CIaHILbl; pexke Oop- 
oBo-KpacHble u yepHple. Momnocth cannes, no I. H.4eproscKux, CHAbHG 
Bapbupyet: oT 30 yo 600 M. 

B. Tova KBapWMTOB H OKBApWOBaHHbIX MecuaHHkoB (S00—1500 m), B Ko. 
TOpoli BCTpeyaloTcA TadKH H3BECTHAKOB MOILHOCTbIO OT MepBbIX JeCATKOBE 

meTpoB yo 300 m. Vsapecraaku MeHee Bbiep%kaHbl, YeM MecuaHHKH, Kak Moy 
nmpocrupanuio, Tak u BKpect ero. MouHocTb ux, axe B OIM3KO pacnosoxKeH+ 
HbIX Ppa3pe3aX, CHJIbHO Bapbupyet. | 

r. Touma canes. B Hu3ax ee 4YacTO pa3BHTbI KpacCHOBaTO-Oypble aleBpo 
JIMTbI, KOTOPbI€ BbIIIIe CMeHAIOTCA TEMHO-CepbIMH HM 3eJICHOBATHIMH [IMHUCTbIMI 
culaHiamu. MonrHoctb ~ 400—700 m. | 

B paiione p. Hanuarn pa3pe3 3akaHuMBaeTCA KBapITaMH BUAMMOM MOLL 
HocTbio 200—250 M. 

Crpaturpaduyeckoe MosoxwKeHHve PacCMaTPHBaeMbIX OTJOXKeHHH HW CXOJICTB 
JIATOJIOTHYeCKOFO COCTAaBa MO3BOAIOT OObEAHHATS OTJCJIbHbIC Pa3sPO3HEHHbI 
BLIXOJbI STHX OTJOXKEHHH B CAMHbIM OCaOUHbI KoMMmeKc. Haxoyka B palones 
p. Hsanyara B cpegqHeli uacTH 3Toro KomiseKkca Conophyton cilindricus no34+ 
BOJIAeT PaCMpocTpaHUTh pudelickuH BO3pacT Ha Bce [pyre BbIXObI STHX T0- 
pox Oxotckoro maccuBa. 

C HOBbIX MO3HILHH CYULeCTBEHHO Me€HAIOTCA Halll NpelcTaBsIeHHA O Masmeo 
30HCKOH HcTOpuu pernona. B mpememtax BceH JocTynHOH U3y4eHHIO TeppuHTOpUH 
Oxotckoro MaccHBa NOpoybl HuxKHETO UH CpekHero Maseo30A OTCYTCTBYHOT 
THelicbl, KpucTalmMueckHe ClaHIbl WH aMPHOOJNTbI OCHOBaHHA MaccHuBa Hf 
KBaplUHTbI MH IvIMHMCTbIe CAH! ero J peBHeEHLWero NOKPOBA HeECOracHO MepeK pb 
BalOTCA M€PMCKHMH OTJIORKCHHAMH. ITO MO3BOJIAeT CUHTATb, YTO B TeEYeHHe MOUTH 
BCeH MaleO3OHCKOH 9Ppbl, KOra Ha 3amaye (B Bocrounom Bepxosube), Hu Ha 
ceBepo-BocToKe (B KobimMckoM MaccHBe) OblIH mporu6nl, OxoTcKuii MaccHs' 
MmpelcTaBsAJ| ycTOHunBoe NoqHATHe. OH UCMbITaJ KPaTKOBPeMEHHbIe ON YCKaHU# 
TOJIbKO B BEPXHeMePpMCKY!IO 93TOXY, a 3aTeEM B BepXHETPHAacoBylo. 

CpaBHHTeIbHO HeOObWIOe yruIoBoe HecoracHe MexKy pudelicKHM KOM- 
MWI€EKCOM H TePpMCKHMH OTJIOXKECHHAMH, a TAKKe UaCTO HaGIOaeMble OMMHAKOBHIC! 
WI OJM3KHe IIpOCTHPaHHA ITHX ABYX TOIL MOryT CBUAETeIbCTBOBaTb O TOM.| 
YTO CKOJIbKO-HHOYb 3HAYHTEIbHBIX CKaKOOOpasoBaTeJIbHbIX JBH2KCHUM B Te-: 
yeHHe TMaleo30A 3ecb He OBO. 


VMuctutyt dusuxu Seman Ilocrynuso 
um. O. JO. LUlmugra 2 XII 1958 
Akafemun wayk CCCP 
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rEOJOCH $ 


C. K. CAMCOHOB 


HECKOJIbKO CJIOB O HOBO-KACHMMCKON @JIOPE 
3ANAJHOH TYPKMEHMK 


HWorsayge Akanemunu Hayk CCCP 
(1Tpedcmaeaeno akademuxom JI. H. Ilep6akoeoim 8 XII 1958) 

Ha nodepexbe Kacnulickoro Mopa B pxe NYHKTOB pa3BHTbI HOBOKacmHit- 
ckue oTmoxKeHua. I]. B. Mexopos (*), B TeveHHe paAga eT usyyaBlMi yeTBep- 
‘THUHDIC OTJIOXKEHHA STOTO PalOHa, OTMeUaeT, YTO HOBOKACHHHCKHe OTIOKeHHA 
ClaratoT NOBepXHOcTb wopa KesbKop, BaaxaHcKoro wopa, o6pa3sylor 3HauH- 
TejIbHYy!0 Toy Ha n-o. Ueneken u T. 4. Jlamee OH Ke yKa3biBaeT, YTO MO Mo- 
BepxHocTbio BaxaHckoro wWlopa, MOM COeEM CBeTJIbIX HJIMCTbIX COJICHOCHBIX 
meckoB MolHOcTbIO 0,1—0,5 M, cofepxKallux OOubUIOe KOJHYeCTBO PaKOBHH 
Cardium edule L., 3aneraeT col Topda MoutHocTbio Jo 0,5 mM. Topdanasn 3a- 
JI@Kb Mpuypouena K HaWGoslee NOHMKEHHOL cpeaqHeH uactu wopa. [lox topdom 
‘CHOBa 3auleraioT Cepble, cerKa HuIMCcTHIe Mecku c Cardium edule L. 

—  OGpasusi storo Topda ObWIM B3ATEI ABTOPOM B ToseBo cesoH 1957 r. COoppt 
TIPOH3BOAMJIMCb NpHMepHo B 1,5 KM Ha 1oro-1oro-BocToK oT cT. Besek Aurxa6ag- 
CKOH %K. J. OOpa3ubl B3ATHI H3 36 MyHKTOB. B cOope MaTepnada Oomb0e yua- 
cTwe mpuuumal JI. . Ilanrenees. M3yuenne coOpanHoro MaTepvada MpoBo- 
AHWIOCb aBTOPOM Ha Kadbeape TopaHbIx MecTopoxeHHH MocKkoscKoro Topdsa- 
HOrO HHCTHTYTA *. 

Pe3ymbTaTaM onpejlemeHHa OoTaHHYecKorO CcocTaBa COOPaHHbIX OOpasiloB. 
WM MOCBAMeHa HaCTOAMLad CTaTbsA. 

OcHoBHas Macca TOpda COCTOMT H3 OOPbIBKOB JINCTbeB, CTeO/IeH, KOPHeBHIL, 
KOPelIKOB 3/1aKOB, OCOK M PAJla APyrux TpaBaAHUcTHIx pacreHuH. M3 TKaHeH, 
JOCTYMHBIX OMpeseeHHI0, OOsIbIIMHCTBO OTHOcUTCA kK Fragmites communis L. 
Bowbuioe KOJIMYeCTBO OCTATKOB ABJIAETCA TKAHAMH Scirpus sp. JloBoubHO 4acTO 
BCTpeyaloTCA TKaHH KOPelIKOB WeHXWepHH .H BaXTHl. 

Tlomumo TKaHeli Hali2eHo GouIbll0e KO/MYeCTBO CeMAH, CpeAH KOTOPBIX ObWJIM 
OmpeseeHbI ceqyioulue BUI (ompeseeHHe A. B. JJom6poscxou): Scirpus 
lacustris L., Nymphaee alba L., Nymphaee sp., Potamogeton sp., Myriophyl- 
lum sp., Alisma plantago-aquatica L. 

V3 ocraTKOB reHepaTHBHbIX OPraHOB MOXHO OTMETHTH elke OOMbIUOe KOMH- 
yeCTBO 3HTOT XapoBbIxX BOJOpociel. B cBa3H C TeM, 4YTO Yy 3MFOT OTCYTCTBYIOT 
KOPOHKH, Ooulee TOUHOe OMpeesIeHHe UX CHCTeMATHYECKOTO NONOREHHA OKa3za- 
JIOCb HCBO3MOXHBIM. TakxKe oTMeueHO MHoro cnopaHrues Salvinia natans I. 

Bovipure Bcero HalieHO CeMAH KaMbIllla; OHH BCTPpeveHbl B KaxKOM OOpasile. 
Muoro cemaH pyecta. OHH MpeHMyLecTBeHHO lesble, XOPOWel COXpaHHOCTH. 
CemMeHa KYBIIMHKH BCTPpeyaloTcaA YaCTO, HO IPCHMYLU[eCTBeEHHO B Bre OOs0M- 
KOB, Ce€MeHa u4acTYXH — OJMHOUHBIMH 9K3eMIWIAPAaMH. 

Han6ompumit uHTepec MmpescTaBsAIOT HAXOAKM OOPbIBKOB JIMCTbeB CarHo- 
BbIX MxoB. JIo CHX TOP He OblWIO USBECTHO, YTO B HOBOKACIIMcKOe BpemMA ctpar- 
HOBbI€ MXH 3aXOJMJIH TaK JaJleKO Ha Ir, B 30HY NYCTHIHb. 


* Aprop CUHTaeT CBOHM MIpHATHEIM AOMTOM BbIpaSHTb HCKPCHHIOW MPH3HAaTeNbHOCTh 3aBe- 
ytoulemy Kacbezpoi npod. C. H. Tiopemuosy, a Takxxe COTPyAHHKaM Kacezppr E. [, Cxa6eeson, 
A. B. Jlom6poscKoi,C. ®. Ecbumosoli u M. M. Kopenesoit,oka3aBUlHM OoJIbLIy10 IIOMOULb B OCBOe- 
HHH MeTOAHKH OOpaOoTKH MaTepHawla HM ONpeeeHHu ero 6oTaHHYecKorO cocTaBa. 
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| 
O6ujee KONHYeCTBO OCTATKOB, OTHECeHHbIX K pogy Sphagnum L., HeOoub-|— 


woe. JIoBobHO MvIOXad COXPaHHOCTb MO8BOJIMJIa MpOW3BecTH OMpeemeHHe? 
(E. T. Cxa6eesa) TtopKo yo cekunu. IIpumepxo 50% o6pasyoB (6ouee 20 3K- 
3eMIVIAPOB) OTHeCeHO K CeKILMH squarosa. Oxosio 10 9kK3eMMIAPOB MpHHasie- 
*KAT K cekuHH acutifolia, mpumMepHo crombKO *xe — k ceKWHH palusgria. Cek-| 
wua cuspidata mpeycTraBeHa OJHHOUHbIMH 9K3eMIIApPaMH. 

V3 Apyrux pacTHTebHbIX OCTATKOB OTMEYEHO GOJIbLIOe KOJIHYCCTBO OOJIOM- | 
KOB [pepecHHbl. CoxpaHHOCTb ApeBeCHHbI OYeHb TVIOXaA, yaeTCA OMpeeMTb | 
TOJIbKO €€ IIPHHaJWI€KHOCTb K TOJIOCCMeCHHBIM. 

B pafe o6pa3i0B OblIH OOHAPy2KeHbI KOJIOHHAJIbHbIe CHHE3CJIEHbIe BOJO-} 
pociu, ompeyenenupie H. II. Top6ynosok kak Gloeotrichia sp. H. II. Vop-) 
‘OyHOBa CUHTaeT, YTO 3TH BOMOPOCM XapaKTePHbI JIA MpeCHOBOAHbIX Oaccel- | 
HOB. 

B HeMpoMbITbIX OOpasilax HaGOfam0cb OoubUIOe KOJIMUeCTBO JMaTOMeH. | 

Hapay c pacrutTesbHbIMH OCTaTKaMH COOpaHO JOBOJIbHO MHOrO (ayHbl: | 
PaKOBHHKM MeJIKUX racrponog, onpegenenHpre IO. IT. Uempuospim Kak Clis- 
siniola caspica sp. u Clissiniola sp., Menkue pakopuHku Cardium edule L., 06- | 
JIOMKH XHTHHOBbIX CKeJIETOB PauKOB. 


— 


OnucaHHbiit BbIMIe KOMMIeKC pacreHui m0 CBOeH 9KOJIOFHH B IeJIOM COOTBET- | 
CTBYe€T PaCTHTeJIBHOCTH HervlyOoKoro, XOPOIMO IIporpeBaeMOro COJIHWeM IIpecHoO- 


BOJHOTO BOJOeMA, CYILECTBOBABIUerO B MepepbIB MeXxKAY JBYMA HOBOKaCIMHCKH- 
MH TpaHcrpeccuamu. EcrecTBeHHO, 4TO NepHO CyulecTBOBaHHA STOO OaccehHa 
MeIuTcA Ha pA cba3, KOTOpble C OOJIbUICH UM MeHbILeH TOUHOCTbIO MOXKHO ycTa- 
HOBHTb, U3Y4HB MOCIOHHO B3ATbIe OOpa3sllbl Kak H3 TOPpdxAHOrO TOpH3o0HTa, 
Tak HM M3 MOrpanH4HbIx CIOeB KOHTAKTUPYIOWMx Nopoy. B cBa3u Cc TeM, 4TO | 
aBTOP BIIe€pBbIle CTOJIKHYJICA C NOMOOHbIM THNOM COXPaHHOCTH paCTHTeJIbHbIx 
OCTaTKOB, MaTepHadl Obl COOpaH, OHaKo, HeocTaTOUHO KBaJMUUMpOBaHHoO, 
T. €. MOCMOMHOrO OTOOPa OOPa3sHOB Mpou3BeeHoO He Oblio. Bce »#xe HeKOTOpbIe 


BBIBOAbI, MOJIb3YACb Pe3yJIbTaTaMH, MOJLyYYeHHbIMH Nocsle H3y4YeHHA OoTaHH- 
yecKoro cocTaBa Topda, CelaTb MOKHO. 

OuesHaHO, BasxaHckuli Wop B MepHo nepBol HOBOKaCHuuCKOH TpaHc- 
rpeccuH Obl MeIKOBOXHBIM mpHOpexHbIM yyacrKom mops. IIpu orcryneHHu 
MOP BMOHM2KeCHHOM YaCTH yYaCTKa OOPas0BaJIOCb O3ePO, NePBOHAYaJIbHO Coule- 
HOe, 3aT€M MOCTeENeCHHO ONpeCHAeMOe BOAaMH, HCTOUHHKAMHM KOTOPbIX YaCTHYHO 
MOIrIH ObITb BeCeHHHe MOTOKH, UAyuMe c rop Bompuroro BaxaHa, a TakrKe 


BOwaMH pykKaBop mpa-Amy-Jjappu, elbTa KOTOpOH HaxoOQusacb HeMHOTO 
}OXKHEE. 


O mocTeneHHOM OMpeCcHeHHH O3epa FOBOPHT HaxOfKa M@JIKHX PakylleK Car- 


dium edule L., cauylerenbeTBy1oulHx O BCe OO/bINeM YrHeTeHHH MH MoceLyrollemM 
BbIMHPaHHH MOJWJIIOCKa, a TaK2xKe HaxOKH Clissiniola caspica sp. u Clissiniola 
Sp., %KMBYULMX B COJIOHOBATOH Bolle. 

[ImonepaMu pacTHTebHOCTH MOTJIM ObITb pect, *ABYWLM B COMOHOBAaTON 
Bowe, H3 BOOpocieH — xapoBble, a NO MoOepexkbio — TpocTHHKH. B Jaub- 
HelilleM, KOTla BOJOeM CTaJl MpPeCHbIM, HO elle OCTaBaJICA TIPOTOUHbIM, MOABH- 
JlaCb IWJiaBaloulad NO NOBePXHOCTH CaJIbBHHUA. K BOROpOCcJIAM NpHcoeqMHAeTCA 
Gloeotrichia sp. 

B JasibHeieM, OUCBHHO, IPHTOK BOI H3BHe CTaHOBUTCA He3HAUHTeJIbHbIM; 
BOJOeM IIpeBpalilaeTcA B cTOAYee, ObICTPO 3apacTatioulee O3epo. K TpocTHuKy 
NIPHCOCIHHAIOTCA 3apocIH KaMbilla. IloaBaaloTcA KYBIUMHKH, ypyTb, IWex- 
IlepHA, BaxTa, uacTyxa. OOuJIbHbIe OCTATKH PpacTeHHH oceaioT Ha HO. Osepo 
3a6oauuBaetca, O6pa3yerca Toph. Ha Seperax 3a6om04ueHHOrO O3epa MOABUIA- 
OTCA CCbarHOBble MXH, OUVeBHAHO HEMHOTO. BO3MOxXHO, MXH He MOTVIM PpasBHUTbCs, 
HaxOMACb B HeO/APONPHATHBIX YCOBHAX, a BO3MOXKHO, UX JasbHelulemy pa3- 
BHTHIO IIOMElaJla BTOpad HOBOKaCNHHCKaA TpaHcrpeccua, Mocse KOTOpOH Top 
OKa3aJICA NorpeOeHHbIM MO MoBepxHocTbio BasxaHcKoro wopa. 

OTO*%KeHUAMH JBYX HOBOKaCMMHCKUX TpaHcrpeccuii H oMpesemseTca BO3- 
PacT HaxoAuleroca MexKY HAMH COA TOpda, KOTOPHI, CIeOBaTeIbHO, OTHO- 
CHTCH K KOHTHHEHTaJIbBHOMY TepepbIBy Mexky TpaHcrpeccuHamu. 
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JjanbHelimiee u3yueHne TOpdAHNKa NO3BOMT YTOUHHMTh JVIHTeIbHOCTh 3TOFO 


NepepbiBa UW NONYYATh pA mMameoreorpaduyeckHX JaHHbIX O BpeMeHH O6pa3o- 
BaHHA HOBOKaCNHHCKUX OTMOXKeHUH. 


KommlekcHad 10%KHad reomoruueckad 9Kcne MWA [octrynuso 
npa Oryenennu reonoro-reorpaduyeckux HayK 2 XII 1958 
Akajlemuu HaykK CCCP 


UHTHPOBAHHAA JIMTEPATYPA 


Pie OC. Moro wa C.-T jo PeCMHOB 4H Qp., ATaac pacTHTeIbHbIX OCTaTKOB, 
BCTpeyaemblx B Topde, M3q. AH CCCP, 19388. 2H. A. Kau, C. B. Ka uw, ATsac u ompe- 
ReENUTeIb TOppos uM ceMsaH B Topd@ax u umax, M., 1946. 3K. K. Ma p kos, I[lpupona, 
Ne 3 (1953). 411. B. Denopos, CrpatTurpadusa verBepTHuHblxX OTOKeHM uw uCTOpHA 
passutus Kacnuiicxoro mops, s. 10, Han. AH CCCP, 1957. 


Jloxnagmn Akagemun nayk CCCP 
1959. Tom 125, Ne 4 


M. M. UAPDIFHH xu H. B. BESBOPOJOBA 


K HCTOPHH FEOJIOTHYECKOLO PA3SBHTHA 
MEK YPEUbS NLWIEXA— KYBAHb HA CEBEPHOM KABKASE 
B BEPXHEFOPCKOE BPEMA 


(IIpedcmaereno akademuxom C. H. Muponosoim 15 XI 1958) 


B npemeitax Mexkyypeupa Ilmexa — Ky6aHb BHYTPpH BepXHeIOpCKOH TOMA 
MOXHO BbIJCIMTb TPH JIMTOMOFO-crpaTurpaduyeckux KOMMIeKCa, COOTBET- 
CTBYIOUNMX OTJOXCHHAM KeJVJIOBEHCKOTO, OKC(POPACKOrO MH KUMePHAK-THTOH-| 
ckoro BospacTa. OcHOBbIBaiCb Ha MaTepHaslaxX KOJIOHKOBOTO H pa3BeOUHOTO 
OypeHuaA HM MaTepHamax, MOMYYeHHHIX B pesysbTaTe MoseBEIx paGor 1956—} 
1957 rr., aBTOPbI MPHIWIM K HEKOTOPBIM COOOPaxKeHHAM OTHOCHTEJIbHO XapakTepa: 
pacipeyemeHHuaA MOULHOCTeH uM Palluli WIA KaxkQOrO W3 YKa3aHHbIX BbILIe KOMIIJIE- 
Kcos. IIpu nocrpoeHuu KapT dballui Mu MouHOcTelt Ha BocToKe, 3a p. KyOaHb, 
OblIM HCMOb30BaHbI JaHHble MW. A. Kontoxopa (°), a B patone HaropbaA Puwir 
au Ourren — Jauupie B. B. Benoycopa u B. M. Tpomuxuna ('). 

B kejioBelicKoe BpeMA OOWIMPHad 30Ha NMpOrHOaHuA pacnOJlarallacb B Mpe-+ 
lelaxX COBPeCMeHHOM MOHOKJIMHaM CeBepHoro CksIOHa. Ocb 9TOrO MporHOa Mmpo- 
XOJIMJIa CeBepHee COBPEMEHHBIX BbIXOJIOB BEPXHEIOPCKHX OTVIOKeHHH MU Mea 
cy6kaBKa3ckKoe mpoctHpaHuve. B patone Munepanopogckoro nonepeyHoro Moj]tb- 
e€Ma S9TOT MporH6 BbINONaKUBAJICA HM OT CBOeFO IOTO-BOCTOUHOTO MpOAOJ2KeHUS 
OTJCAICA Z30HOM OUCHb HeE3HAYHTeIbHbIX mporHOaHHH. K cepepy oT mporn6a 
MpOTArHBasacb 30Ha NOMHATHH, OTUeTJIHBO MpocdekKuBalollanca B pahoue Ku- 
culopofzcka H UepkeccKa U, MO-BHAHMOMY, NPOTATHBalollaAca JaJiblue B CeBepo- 
3alaJHOM HalpaBuieHun. CepepHee UepKeccko-KucsoBoyckoH 30HbI NOJHATHH 
B lpeyeiax coBpemMeHHowH BejomeyetcKoH CHHKJIMHaJIM, OY€BHHO, CYLLeCTBO- 
BaJI BTOPOH MporuO, XOTA OTMOXeHHA e€FO BCKPbITbI MOKA TOJbKO Ha CeBepo- 
BOCTOKe TeppHTopHH. B mpesesmax coppemMeHHoro Malikonckoro BbIcTyMa Cyule- 
CTBOBaJIa 30HA OTHOCHTCJIbHbIX NOAHATHH. BocTouHoe KpbWIO JTOTO NOJHATHA. 
ObIIO OUCHb NOJIOTHM, a 3aMaHoe — OCOXKHEHO CHCTEMOl MePH]MOHAJIbHEIX | 
pasiomos (B. E. Xaun*). Ilo stam pa30mMam mpoucxo_uso couleHenue Maii- 
KONCKOFO BHICTYNa C MporHOoM, paciOJlaraBlMMcsA K loro-3anay OT Hero. 3oHa 


HavOOJbIUMX TporMOaHHli B KeOBelickoe BpeMA Oba MpHypouena K 9TOL 
loro-3sanaqHoH oOmacTu. B calivasIbHOM OTHOINeCHHH Ke/JIOBCHCKHe OTJOXKeHHA 
MOUTH Be3sfe MpeACTaBeHb! OCakKaMH MpHOpexKHOH HW MeJIKOBOJHOM YaCTH MOPS. 
Uckmouenue CocTaBsAI0T OTOXKeHUA 1Oro-3anaHOoro MporvOa, Me, MO-BuLu-| 
MOMY, CYUeCTBOBal Ooulee ryOOKOBOAHBIN Gaccelin. C ceBepa KeJJOBeHCKME | 
OacceHH Obl OrpaHwyueH OGMacTLIO pa3sMblBa, pacnOslaraBlelica B Mpelesax Cco-| 
Bpemenuoro IIpeqkaBKa3ba. Hasmune cepepHoli cyl OblWi0 ycTaHOBJeHO pa6o- | 
TaMU psa uCCeOBaTeeli, a B HacTOAIMee BPeMA NOTBepxXTeHO MaHHbIMM 
onopHoro Oypenusa. [panulia stow cyl Jaibile Bcero 3axoqusia Ha 10r B OO- 
JiacTa MunepaiopogcKoro moxbema. C tora keopelickuli OacceliH orpaHu- 
YMBaJICA OOACTbIO Pa3MbIBa, KOTOPaA OXBAaTHIBala BCIO IeHTPaJIbHYIO 4YacTb 
Boubutoro Kapka3a, BK04uad HM OceBy!0 30Hy T'mapHoro xpe6ra. Ha cyuecTBo- | 
BaHHe YOX%KHOH CYIWIM B MoceqHee BpeMA yka3biBamu C. C. Kysnernos (3) u 
A. A. Copexnii (*). To Hamm JaHHbim, mpucytcrBue OxXHOH CyuM, pacmowo- 
*KCHHOH BOJIM3H OT COBPeCMECHHBIX BbIXONOB, OMLYULaeTCH B KeJIOBeHCKOe BPeMA 
AOBOJIbHO ABCTBCHHO: MO Mepe MpOABHXKeHHA Ha 1OF B OTJOXKCHHAX KeNVIOBAA 


* Toxtay 8 MockoscKxom o6uyecTse vicnbitateneit npupose 24 V 1957 r. 
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‘Mp OOuleM cOKpalleHHH MoulHOcTH yBerHUMBaeTcA PpOuJlb OOIOMOUHOrO maTe- 
| pHana. Takaad Kapruna HaGwloganacb Bao p. Besoii, rye PIMHHCTO-Kap6ouaT- 
bIC MOPOAbl, MPHHuMalollMe yuacTHe B CIOXKeHHU KeOBex y cr. KamenHo- 
-MOCTCKOH, 3aMelllaloTCA 1oxKHee, B palione xp. Asumtay, Gomee mecuaHncTbIMu 
_ PasHoctTamu. Cyuta B keoBelicKoe BpeMA pacnouarawlach HB mpewemax UepKec- 
Cko-Kuc0BoAcKol 30HbI MOAHATHH, O YeM TOBOpUT pesKoe morpyOenne pallu 
B HallpaBJleHHH K Hei (puc. 1). 

| Teorekronuyecknii mula B OKctbopAcKoe BPeMA OCTaBaJICA TAKUM 2Ke, Kak 
HB kewioBee. Cepepnee 30Hb [lepeqoporo xpeG6ra cyulecrBoBaJIH Te xe JBa 


Borns: mporHO coppemMeHHoro ceBepHoro cKoHa u Besomeuerckuii mporn6, 
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Puc. 1. Kapra pacnpegemenua mowHoctel u auTodaunit KenmopeicKUXx oTMO*KeHU. J — mec- 
UaHO-rpaBeHCTble MOpOAb C MpocNOAMH KOHTaOMepaTos; 2 — necuaHHKH; 3 — mecuaHo-rau- 
HUCTbIe KapOOHAaTHble MOpoOsbl C OOMTAMH; 4 — H3BeCTHAKH WH aMeBPOJUTbI Cc MecuaHo-rpaBesu- 
CTbIMH MOpoaMu B OCHOBaHHN; J — PIMHUCTHIC MOpOAb! C PEeAKHMH MpocsoAMM Mepresel u U3- 
BeCTHAKOB; 6 — OONAaACTH OTCYTCTBHA KeMOBelICKUX OTIOACHHH; 7 —NMHUM PaBHbIxX MOLLHOCTel 


pa3yeeHHbie nogquaTuem UepxkeccKo-KucsoBoscKol 30Hb!. Ilo-mpexHemMy BbIe- 
JIANMCb KaK OOaCTH OTHOCHTeCJIbHO MavJIbIX lporHOaHui MunepasoBoycKkul 
nowbem w Mankonckul Bpicryn. K roro-sanaly or mocweqHero MO-mpexKHemMy pac- 
noJiaralacb 30Ha MAKCHMaJIbHbIX NpornOanuit. [lo cpaBHeHHtO C KeJJIOBeHCKUM 
BpemMeHeM B OKC(opse HECKOJIbKO H3MeCHHJINCb OYepTaHusA OacceltHa. Bananne 
1OXKHOL CYUIM MOUTH He YYBCTBYCTCA, BOS3MOXKHO, MOTOMY, YTO OHA MpeAcTaB Asa 
coool «HU3KY!0 CYLIy», MocTymeHHe C KOTOPOH TeppHreHHOrO MaTepHasia MOUTH 
mpekpatusocb. Cyuta Uepkeccko-KucoBosckoh 3OHbI NOMHATHA, M0-BUH- 
MOMY, COCJMHHMJIaCb C OCHOBHOH CeBepHOli CyleH, KOTOPas Tenepb B BHJe BHICTY- 
lla 3axoJusia JaleKo Ha 10r, YTO IIpHBesIO K OGoCOO/IeHHIO JaHHOrO OacceliHa OT 
oTKpbiroro Mops Bocrouxoro [IpeqKaBKasba. JlelicrBuTebHO, yxe C OKCOpL- 
CKOFO BPeMeHH B BEPXHEIOPCKHX OTJIOXKECHHAX OMMCbIBAeMOM TePPHTOPHH MOAB- 
JIAIOTCA YePTbl HaAKOMJIeHHA UX B YCJOBHAX 3aMKHYTOrO MOpcKorO OacceiHa. 
B oxcdbopie 2TO CKa3bIBaeTCA B MOABJICHHH JOJIOMHTOB HW AOJOMUTH3U PpOBaHHbIX 
M3BeCTHAKOB (puc. 2). 2 

KumepHJxK-THTOHCKOMY BpeMeHH pelecTBOBala HeKOTOpad MepecTpoika 
TCKTOHHYeCKOFO MWlaHa: OCHOBHad 30Ha MpornOaHHl CMecTHJaCb H3 1wFo-3a- 
nayHoro mporn6a B mporH6 coBpeMeHHoro ceBepHoro cKIoHa. B ocTaJIbHOM 
TeKTOHMYeCKHH MWlaH OCTaeTcA MpexXHHM. 

B KHMepHJXK-THTOHCKOe BPeMA OacceHH OCaKOHAaKOMJIeHHA K BOCTOKY OT 
p. Benoit okonuaTebHO TepsAeT CBASb C OTKPHITbIM MOPEM H NpescTaBsAeT Co- 
Ooli maryHy, MpHypouveHHyto K MporHOy ceBepHoro CKOHa, B KOTOPOH HeT HH- 
‘TCHCHBHOe OTMOXKeHHeE Cyb:PaTHO-raJlOHDHbIX ocaqkoB. K Bocroky uM 3amafly 
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| 
or 9TOH MaryHbl HaKalWIMBaJIMCb KOHTHHEHTaJIbHbIe MeCTPOIBeTHbIe TOV: 
Ilorpy6eHne mecTpolBeTHOH TOM B CTOPOHY MuuepasoBposcKkoro moybeM 


a 
OObACHAeTCA CYULECTBOBAHHeM OOJIACTH Pa3MbIBa B IIpeAelax UYepxeccko- Ku- 


COBOACKOH 30HbI NOsMATHH. AHaNOrHUHble H3MeHCHHA MPOMCXOMAT HW B CTOq 
poy Maiixonckoro spictynma. McrouHuk cHoca TeppureHHOro MaTepHavla pie , 
paliona p. Besoli, no-BHMMOMY, pacmoularaJica Te-TO CeBEPHee CT. KameHHo- 
mocTcKoli. B 3TOM HamlpaBseHHM MpOMCXOAMT YMeHbINeHHe MOILHOCTH MeCcTpo- 
UBeTHOL CBUTbI, a KOJIMYeCTBO MeC¥aHO-rpaBeIMCTHIX TOPHSOHTOB YBeJIMIMBacT- 
ca. Bo3MoxHO, YTO 3Ta OOMACTh Pa3MbIBa PacnOaraslacb Ha NPOAOJ2KCHHH 
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Puc. 2. Kapra pacipeyeeHua MOWLHOCTeH HM MTOAalM OKCPopACKUX oTMOAeHHH. | — opraHo- 

TCHHO-OOJOMOUHbIe H3BECTHAKH H JoJIOMUTHI; 2 — MecuaHHcTble u3BeCTHAKH; 3 — OpekuMpoBak: 

HbIC PIMHHCTbIC M3BeECTHAKN, B BepXHel YacTH JOJOMMTH3HpOBAaHHble; 4 — crycTKOBbIe H MceBO- 

OOHTOBbIe U3BecTHAKU; § — rpyOple u3BeCTHAKOBbIe Opekunu; 6 — pucpoBLIe MaCCHBbI, H3BeCT- 

Hble HM mpesmomaraemble; 7 — JIMHMM paBHbIX moulHOocTelt; 8 — oOmacTH OTCyTcTBHA OKccopy- 
CKHX OTJIOKeHHH 


KecCKO- KucJIOBOACKOH 30HbI NOHATHH. TeppHreHubli MaTepuadl, mocrynaBuiMi 


M3 9TOH OONacTH pasMbIBa, He AoOcTHrad OacceltHa, pacnoOJlaraBuleroca B 10Fo- | 
3anaqHom mporn6e. TOxkHasd Cylla mO-mpexHeMy OCTaBaJlaCcb HH3KOH HM MOUTH 


He JlaBasia OOJIOMOUHOrO MaTepHaia. Ilostomy B toro-3amaqHOM mporuGe mW10 
HaKOMJI€HHWe KapOOHaTHbIX OCcayKOB (puc. 3). 


TakuM OOpa30M, paccMorTpeHHe MOMHOCTeH HM JHTOalAH OTMORKeHU BepxX- 


Hel IOPbl NOSBOJIAET HAM OCBCTHTb HEKOTOPBIe OcOOe€HHOCTH reosorMyecKoro pa3- | 


BUTHA PacCMaTpHBaeMOrO HaMH yuacTKa ceBepHoro ckOHa KaBka3a. OHO u3: | 


TaKHX OCOOCHHOCTEH ABJIACTCA YHACJICQOBAHHOCTb TeOTeEKTOHHYeCKOrFO pPexKHMAa 
B lipefewax 3anaqHOH NOJIOBHHbI WeHTpaJIbHOM YacTH ceBepHoro cKOHa. He- 
CMOTPA Ha 3HAYHTeEIbHOCTH MpeAKeMIOBeHCKHX J[BYXKeHHH, OHH He MpHBeIM 
K lepecTpoHke FeOTeKTOHHYeCKOLO IlaHa, MO CpaBHeHHIO C HW2KHe- HU cpeHe- 
}OPCKHM BpemMeHeM. B TeyeHHe BCerO BEPXHEIOPCKOrO BPeMeHH, TaK 2%Ke Kak HV B 
CpeqHel tope, K CeBepy or 30HbI [lepezoBoro xpe6ra cymlecTBOBaJIM Ba mporn6a: 
Mporu6 COBpeMeHHOPO CeBEPHOTO CKIOHA H PacnOJOXReHHbI CeBepHee Bemomeuert- 
ckHi mporn6. Orv WBa mpornOa paseianucb UepKeccKo-KucsoBoycKoli 30HOrt 
NOMHATHH, BbITAHyTOM B CyOKaBKa3CKOM HalipaBsenuu. Ha 3amaze, B palione 
p. Beno, u Ha BocToke, B palione p. KyOahb, OT¥eTIMBO BbIAeNAIOTCH [Ba Kpyti- 
HbIX Me€PHAMOHAJIbHBIX NObeMa, OOyCOBHBIIMe HaslMuHe nonepewHol K Kas- 
Ka3y CMeHBI JIMTOalui BepxHelopcKHX OTOxKeHuH. Boctrounpili, uu Munepa- 
JIOBOACKUH, MOMepeyHblt MObeM yCTaHaBJIMBaeTCH WH JWIA HMKHe-cpemHeiop- 
CKOrO BpeMmeHnH (°). Sanayi moxpem, un Maiikonckuit Beictyn, B HM KHeH 
M CpeHel ope MpOABIAICA JOBOMbHO C1a60, H JMUIb C Havasa BepxHeli 1Opbi 
OH PasBUBaeTCA Kak MOMepedHasd 30HAa C YCTOHYMBBIMM TEHJCHUMAMH K MOXHATHIO- 
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eoOxoAuMo OTMeTHTS, YTO BCe BbIeNeHHBIE PeOTCKTOHHYECKHE 9JIEMEHTbI Mpo- 
fOJ2KaJIH Pa3BHBaTbCA YHaCJIeOBaHHO HW B TeYeHHe Bceli noculeqyrouleH HcTO- 
MH PaSBUTHA PaccMaTpuBaemMol TeppuTopuu. B coBpemeHHoM CTPYKTYPHOM 
WlaHe OCHOBHbIMH TeOCTPYKTYPHBIMH 3JIeMeHTaMU ee sABaaIoTcA Benomeuer- 
KUM MmpormO (cHHKIMHaIb) u Matixonckult 1 MunepatosoxcKui BbICTymbl. 
dro KacaeTch BepxHeiopcKoro mporu6a, pacnojlaraBlueroca Ha mecte coppe- 
MeHHOTO CeBepHoro CKIOHa Kapkasa, TO OH He Bbifem#eTCH Kak Jempeccua 
3 CBASH C TEM, 4TO ObII BTAHYT B OOmMee CBONOBOe NomHATHe KaBKa3a HB HacTO-. 
Allee BPeMA IIpeMcTaBAeT COOOH MOHOKJIHHaJb CeBepHOrO CKAOHA. 
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uc. 3. Kapta paciipefseneHua MOULHOCTeH HM uTO*allMit KUMepHAXK-THTOHCKUX OTMOKeHnuM. | — 
OMACTH OTCYTCTBUA KUMePUJXK-THTOHCKUX OTMOXAKEHHH; 2 — MeCTPOUBeTHbIe MIMHbI, MeCUaHHKH, 
1 TpaBeJIUTbl C M3BECTHAKAMH B OCHOBAHHH; 3 — MeCTPOMBeTHbIC FMMHbI, N€CuaHHKH HM THIChI 
> H3BECTHAKAMHU B OCHOBaHHH; 4 — MeCTPOUBeTHbIe PIMHbI, PHMCbI H AHPHAPHTbI Cc H83BeECTHAKAaMM 
3 OCHOBAHHH; 5 — aHIMAPHTbI HM FuMchI C MECTPOWUBeTHBIMH PIMHaMH B BepXHel yacTu; }6 — mep- 
eH WH MecuaHHCTble H3BECTHAKH; 7 — OOJHTOBbIC, MCeBAO-CONHTOBLIC H LETPHTYCOBbIe H3BeCcT- 
iAKH; 8 — OOJOMOUHbIC H3BECTHAKH, B BEPXHEM “YaCTH NepecanBalollneca C raMHamMH; 9 — qH- 
; HHA paBHbIX MOLLHOCTELi 


MoujHocTH BepXHelOpCKHX OTJIOXKeHHM B MpesedaxX ONMHCbIBAeMOH TeppuTO- 
MH 3HAUMTeEJIbHO MeCHbIe, YEM B pahOHaX, PacMOJO*KeHHbIX BocTOUHee (7). 
1 3amajuee (*). [JpocmexuBaA XapakKTep OTJOXKeHHH BePXHeH IOPbI B Me@xXK/Ly- 
yeupe ITiexa — Ky6OauHb culelyeT OTMeTHTb, YTO 3feCb Nocle MpelKeoBeli- 
KUX JIBHXKeCHHM HET TOO BOCCTAHOBJICHHA MOPCKHX, CPaBHHTeJIbHO TyOoKo- 
SOMHbIX (bau, KOTOPoe HaGOAaeTCA K BOCTOKY H K Sallaly oT Hero. 

YuacTokK cepepHoro CKJIOHA, OXBAaTHIBalOWMH Ha 3anage Mavikonckui, a Ha 
soctoke MunepasIoBoJCKHH BbICTYNbI, B BepXHelopCcKoe BpeMA B WeIOM Mmpen-. 
TABLA COOOH OOUIMPHY!O OOacTb, XapaKTePH3OBaBLUyIOCA TeOAHTHKJIMHAJIb-. 
[bIMH TeHLeHUMAMH. [Iporu6 coppeMeHHOrO CeBepHOro CKJIOHa HM Besomeyerckuli 
[DOrHO pa3BUBaJIMCb KaK HaJIOXKeHHbIe CTPyKTYPbI BToporo MopsAaKa. 


Mockosckuit HedbTAHOH MHCTHTYT Tocrynuno 
um. WM. M. Ty6xuna 14 XI 1958 


UHMTHPOBAHHAA JIATEPATYPA 


1B. B. Benoycos, B. M. Tpowuxnun, San. Bcepoc. MuHepaa. c6m., II cep., 

. 66. Ne3 (1937). 2 HW. A. Kouwxon, Onpit a3yyeHua Mesosolickux oToxKeHUA Bectou- 

oro IIpenkankaspa, M., 1958. *C. C. Ky3Henmos, Peonornueckoe crpcenue cpesun-, 

of uacrn Cenepucro Kapxaza, M., 1956. ¢ B. I. Pexrapren, Bepxueipckue orno- 

enna, Teoncrna CCCP, 9, Cesepupii Kapxas, 1947. © C. C. CopceKkuilt, Cos. reem., 
HopH. 54, 1956. 
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Jloxxaygn Akanemuu nvayk CCCP 
1959. Tom 125, Ne 4 


A. JI. WEF JIOB 


I JIABHbIE OCOBEHHOCTH METAJIJIOFEHHH IOXKHOW UACTH / 
3ANAJHOFO 3ABANKAJIbA 


(IIpedcmaeaeno axademuxom J. H. Hlep6axoeoim 8 XII 1958) 


B upefemax 1oxKHOH yacTH SanaqHoro SaOalikabA OTYETIIMBO BbIeJAIOTC 
KaJleQOHCKad HM TepuWHCKad CKJafuaTble 30HbI, Pe3KO OTJIHYAIOWIMecA OfHa GC 
Apyrol mo reojornyecKOMy CTPOeHHIO HM OCOOeHHOCTAM MeTaJIJIOreHHH. 

Kameqonckad CKJlafquaTad 30Ha pacmosaraetca cepepo-3anmafHee pp. UnKo 
wu Uuroja u orseseva oT repllMHCKOH CKaquaTOH 30HbI CHCTeEMOH KPYyIHbIX Me3G 
30HCKUX BMaMH, BOJb KOTOPbIX MPOXOAAT CJIOXKHbIe PasJIOMbl THMa KPaeBbh 
BoB. IlocmeqHue OTYETIMBO KAPTHPYIOTCA HU ABJIAIOTCA TOH YETKOH CTPYKTYPHO 
JIMHHeH, KOTOPadA onpesemaeT B SanaqHOM SaOalikaJlbe TpaHHly Mexy 9THM 
Pa3HOBO3PacTHbIMH CKJIaqvaTbIMH 30HaMH. 

Bowbuiadh# YacTb TEPPpHTOPHUM KaJIeOHCKOH CKJaquaTOH 30HbI CuOx%KeHA pay 
HOOOpa3HbIMH HH KHEeMaeOSOHCKAMH UHTPY3HBHbIMH OOpa3s0BaHHAMH, cCpes 
KOTOPbIX BCTpeualoTCA Pa3JIHYHble MO CBOMM pa3MepaM OJIOKH OCaOUHO-BYJIKA 
HOPeHHBIX H KapOoOHaTHBIX NOpos KeMOpuitickoro Bospacta. J[pepuue (oKemOpy 
KH) KPHCTaJJIMYeCKHe NOPOAb!l MMEIOT B KaJIEHOHCKOH CKJIaquaTOH 30He orpal 
HHYeHHOe PacipocTpaHeHve. SHaUHTeJIbHbIe MOMWaqM B KaJieqOHCKONH CKJ1a! 
yaTOH 30HE 3aHATHI KOHTHHEHTAJIbHBIMH OCaNOUHO-BYJIKAHOFeHHDIMM TOJILLAM 
3aJleralollHMH Ha Pa3MbITOH NOBePpXHOCTH HHKHEeMaeo3OHCKUX TpaHHTOHOw| 


! 
| 


ill 


BPe€MeHH OT CpeqHero KapOoHa JO HH XKHEFO TPHaCa BKJIIOUMTEbHO. 
C pa3sBuTHeM KaJIeQOHCKOM cCkKsJaquaTOH 30HbI CBA3aHO BO3HHKHOBeHH| 
MHOFOUHCJICHHbIX Kee30PYAHbIX MeCTOPOXKACHHH Pas/IMUHbIX TeHeTHUeCKE. 
THMOB (MarMaTH¥eCKHX, CKaPHOBbIX, THAPOTepMaJIbHbIX) MPH MOYHHeEHHOM 3H 
YeHHM MeCTOPOAMeHHH HW PpyONPOABJICHHH THTaHa, CBHHIa, WHHKa HM 300TAa. | 
He6ombuine ocaouHo-Metamopduyeckue MecTOpOxKIeHHA Kesesa MpHype 
YeHbI K OCaJlOUHO-BYJIKaHOreHHbIM OOPa30BaHHAM HH2KHeETO KeMOPHA (Bassa 
THHCKOe MecTOpOoxKeHHe). 
C HvKHeMaleo30HCKHMH ra66po Hu raOOpo-cHeHuTaMH CBA3aHbI MarMaTHi 
yeCKHe THTAHO-MarHeTHTOBbIe MeCTOPOXRAeHuA B Mpesetax Masxauckoro u Mo 
HOCTOHCKOorO xpeOToB. 
C nocmeXywouluMH 10 BpeMeHH MHTPy3HAMH ONOTHTOBO-PpOroBOOOMaHKOBbI 
TpaHHTOB, TpaHOAMOpHTOB HW TpaHOCHeEHHTOB acCOLMupyioT MeCTOPOXeHHS 
H PyMOMpOABJIeHUA xW%eNe3a CKaPpHOBOrO HM THApoTepMasbHOoro TuNOB. B pyar 
HEKOTOPbIX H3 HHX B 3aMETHBIX KOJIMUCCTBAX IIPHCYTCTBYyeT XabKONUpUT (Hal 
TIpHMep, MeCTOporkeHHe Apa-Kyopka). 

B Meso030HcCKHx Jempeccuax, 3aJIOXKeHHBIX Ha KaJIeOHCKOM cy6crpare} 
BCTPeYeHb! OCAMOUHbIe MeECTOPOXKMeHHA CHepuTow (KwxeHrHHCKaA neripeccua)| 
Kpome Toro, H3BeCTHbI 2%Kee30pyAHbIe MeCTOPOXACHHA KOPbI BbIBETPUBaHHs 
(Tatimmuckoe MecTOpoxKeHHe). | 

MecropoxkAeHus CBHHWa, WMHKa WM 30/l0Ta MMeOT He3HayHTeMbHOe pacnpoll 
‘CTpaneHne, MpHyeM OCOOeHHOCTH UX JOKaIH3alMH B HacTOALlee BPeMA OKOH! 
4aTeIbHO He BbIACHeHbI. []o-BHAMMOMY, 4YaCTb H3 HHX TECHO CBA3aHAa C TeMH XK 
HHTPYSHAMH, YTO MH MeCTOPO*KeHHA 2%ee3a. B HeEKOTOPHIX 300TOPYAHbIX Me} 
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OpOMRMCHHAX BECbMa YacTO HaOOMaeTCA accolMallua som0Ta c remMaTHTOM, 
'B MOJMMeTaJIJIMYeCKHX — raJleHHTa H Cibasleputa ¢ MarHeruTom (Ynau-Byp- 
ICOBCKOE MeCTOPOXKeHHe). 

B ormune OT KaJIeOHCKOH CKaquaToH 30HbI, MeTaslmoreHua KOTOpOH OeqHa 
oHOOOpasHa, C PpasBHTHeM TepWMHCKOli CKaLyaTOl 30HbI CBA3AHO BO3HUK- 
OBCHHE MHOFOUHCJICHHBIX H pa3HOOOPasHbIX MeCTOPOXKeHHH OIOBa, BOJIb- 
Pama, MOJHOeHa, son0Ta, propa, CypbMbI H pTyTH. 

B cpeqHem maseosoe (D -- C) B mpolecce reocHHKMHalbHOrO pasBuTHA 
*PUMHCKOH CKJayaTOH 30HbI B SauMkolickol ropHoli crpane u JlaypcKom xpe6- 
2 CPOPMHPOBaIMCh MOULHbIe PAMIMOKANbIE TOM MeCuaHHKOBO-ClaHUeBbIX M0- 
of. B Hacrosulee BpemaA 2TH OOpasoBaHUA COXpaHHMCb B BULLE KPYNHBbIX pe- 
MKTOB CHHKJIMHOPHBIX CTPYKTYP HM, Kak IpaBHJIO, pa30OlleHbI Mexy co6o10 
HTPy3HAMH KUHCJIBIX H YJIbTPaKHCJIbIX TPaHHTOB, CuJlaralolllux CJIOXKHbIe H 
HorodasHble IJIyTOHDI. 

Bepxuenepmckue mpHOpexKHOMOPCKHe OTJIOXKEHHA, BbIABJICHHbIe B MocemHee 
pemA B CpeqHem TeyeHHH p. UnKou, HecormacHo MepeKpbIBalOT 3TH KPyNHbIe 
JAHHTHbIC MaCCHBBI. 

HauOojee paHHHMH MeCTOpOxKeHHAMH TepUMHCKOFO MeTaOreHesa ABJISA- 
TCA MOOATOMMTOBbIC 3O0JIOTO-KBaPIWEBbIe MECTOPOXKCHHA, MapareHeTHYeCKH CBA- 
AHHbIC C MaJIbIMM HHTPY3HAMH JMOPHTOB HW pexke rpaHuT-nopdupos (mecTo- 
om eHHaA Bockpeceuckoe, Jle6an-lopxon, Jlio6aBuuckoe, Basau-3ypra u ap.). 
HEKOTOPbIX H3 HHX B 3HAYHMTCJIbHbIX KOJIMYCCTBAX COBMECTHO C 30JIOTOM IIpH- 
yTcTByer ieetHT. Mable HHTPy3HH, C KOTOPbIMU CBA3aHbI ITH MECTOPOXKeHHA, 
a KOHTaKTe C PpaHHTHbIMH OaTOJIMTaMM BCera HeECyYT HHTCHCHBHbIe CJIefbI Ka- 
AKJIa3a, YacTO MepeceKalorcaA anodH3aMu HM JlalikaMM rpaHHTa Hu OOpa3yioT 
MOCJIeMHHX ACHO ONO3HABaeMble KCeCHOJINTHI. PyHble Tea TakxKe MeTamopdpu- 
\BAHbI Ha KOHTAKTE C OaTOJIMTaMH, ITO BbIParKaeTCA B NOABJICHHH B XKHJIbHOM 
Baplle POrOBHKOBbIX CTPyKTyp, a TaK%Ke MeKOUeLllyuuaTOorO MeTramopduye- 
<oro OMOTHTa, TpaHaTa, aKTHHOJMHTa, cheHa H Wou3uTa (mMecropoxjeHusn JIa- 
aH-lopxoH wu BockpeceucKkoe). Ha Huxue-EnospckoM 30J1I0TOPyXHOM MeCcTO- 
OKMCHHH OTYCTIHBO YCTaHaBJIMBaercA MepeceyeHue Ooslee PpaHHHX 30J10TO- 
BaplleBbIX 2KHJI JlauKaMM MerMaTHTa C KaCCHTeCPHTOM, KOTOPble accOWMUupyloT 
KPYNHbIMH MHTPy3HAMH OHOTHTOBLIX NOPPUPOBHAHHIX PpaHHTOB. 

ABIAACb MOOaTOMMTOBLIMH, 30JIOTO-KBaplleBble MeCTOPOXAeCHHA JOKaJIH- 
yVIOTCA B IIPOCTPaHCTBE TOJIbKO CpeAW MeCYaHHKOBO-C/aHWeBbIX MOpO cpeqHero 
aleooO30H HM B HeKOTOPHIX CJyuatX OOpa3yIOT BbITAHYTbIC PYHbIe 3OHHI, 
Bnakawouue C MOIAMH pa3BHUTHA nWocmeqHHX (HampHmep, Bockpecenckaa, 
MKOKOHCKaad HW BasibsyKAHCKaA 30JIOTOHOCHbIe€ 30HbI B SayHKOHCKOM ropHoH 
Ppaue). ’ : 

Han6ou1ee MHOPOUHCJICHHBIMH B Wpeleswax replMHCKOH CKJalyaTOH 30HbI AB- 
AIOTCA OJIOBAHHO-BOJIb(PpaMOBble MecTOPOXxAeHHA. OHH mpecTaBJIeHbl MermMa- 
ITOBbIMH, Ipei3eCHOBbIMH MH BbICOKOTeMMepaTYPHbIMH TMApOTepMaJIbHbIMH Me- 
rOpOXKACHHAMH KBaplweBoro THMa. KaccuTeput H BOJbppaMuT MpHCyTCTBYIOT 
3THX MeCTOPOXKJCHHAX OOIYHO COBMECTHO, MIPH4¥eM COOTHOLIeCHHA STHX MHHE- 
ANOB B Pa3HbIX Me€CTOPOXKJCHHAX BeCbMa H3MCHUHBEI. 

OOBAHO-BOJIb(PaMOBbIe MeCTOPOXKACHHA MPOCTPaHCTBeHHO H TeHeTHUeCKH 
313aHbI C OHOTHTOBLIMU NOPPUPOBHAHbIMH TpaHHTaMH, a Tak*Ke ABYCJIOAAHBI- 
M, alHTOBUAHbIMM, YacTO TerMaTOHHbIMM TpaHHTaMH, KOTOpble MPpopbi- 
AIOT MeCuUaHHKOBO-C/laHUeBble TOMMH cpeqHero Maseo3so# HW MepeKpbIBaloTCA 
13aJIbHBIMM KOHTOMepaTaMH rytalickoi cBuTb! (P;,2). B SaunKoucKol crpane 
JlaypcKom xpeGre 9TH rpaHuTbl OOpasyloT KpyNHbIe, MHOrodasHble, CHHTeHe- 
TUHbIeC CO CKsauaTOcTblIO OaTOMHTbl, JOKaIM3yIOUlNecA OObIMHO B AApax aH- 
IKJMHOPHBIX CTPYKTYP. C KPyYMHbIMM M CJOAKHBIMH IWIYTOHAMM MePBbIX baa 
\TOJIMTOBLIX MHTPy3Hii TeHeTHUeCKH CBAZAaHbI PyMOHOCHbIe NerMaTHTbI H Pere 
yeligenpl. BpicoKoTemnepaTypHble OJIOBAHO-BOJIbpaMoBble MeCTOPO*KeHHsA 
{pOTepMaJIbHOrO THMa accolMMpyroT c OoMee NO3,HUMUK (O03 HECK aUaTHIMH ) 
{TPY3HAMU JICHKOKPATOBBIX H OMOTHTOBHIX, YaCTO MerMaTOHAHBIX TpaHUTOB 
fecropoxzeHuad Momogexkuoe, AcakalcKoe, UlymuopcKoe u Ap.). Takwe Mecto- 
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POXRKMCHUA OOLIUHO MOKAIM3YIOTCA B IpefeiaxX PYAHbIX 30H, KOTOPble, Kak 1 
BUJIO, COBMaaioT C HalpaBeHveM Ocei KpYNHbIX aHTHKIMHAaIeH  (HallpHMiy 
[lymunoBcKas OOBAHEO-BOJIbpaMoBasd pyHad 30Ha). XapakTepHOH ,ocoO 
HOCTbIO HEKOTOPHIX OJIOBAHHO-BOMbPpaMOBbIX MeCTOPOXeHHH ABI ACTCH BECE 
TeCHad ACCOMMAILUA KACCHTepHTa MU BOJb*paMUTAa C MOMHOACHHTOM, KOTOPHI Ki 
IleHTpHpyerca HOO B TeX 2Ke MECTOPOXKACHUAX, MOO B CAMOCTOATEbHBIX | 
CTOPOXKLCHHAX, KOHTPOJMpyeMbIX TeMH %Ke MHTpy3HAmMH  (MeCTOpOr*KLeHUy} 
MourombeKuM, Borsmouckum, PyraiickuM). 

Han6osee HHTePeCHbIMH C NPOMPBILICHHOH TOUKH 3peHHA ABJIAIOTCA MeC 
poxkMeHHA BoMbiPpama, OO0Ba, MOMMOMeHa HM 3010TA, CBASAHHbI€ C MOC 
CKaYaTbIMH TPeLLMHHbIMU HHTPy3HAMM OHOTHTOBHIX rpaHHTOB, rpanuT-nopdugy 
MW TpaHosuopuT-nopdupos. Cpeyu sTHX MeCTOPOReHHH BbIZeMAeTCA CaMOCTIP 
TelbHad rpylina BOb:paMOBbIX MeCTOpOX enh, accOWMUpyroulaA c MocTOam 
JIMTOBbIMH IWTOKAaMHM JleHKOKpaTOBbIX PpaHHTOB HM rpaHHT-NopdupoB (HalpHNy 
KyHaslelickoe MecTopoxKeHHe). B 3THX MeCTOPOKMeCHHAX KaCCHTePHT COI 
He BcTpeyaeTcs, Tora KaK MOJIHOJeHUT, CcpalepHT, rasleHHT, MMpPpOTHH UMEw 
3HauHTeIbHOe paclipoctpaHenve. Take MecTOpO*KeHHA JOKaH3yIOTCA B ff 
HaX pa3pbIBHbIX HapylWleHHH, KaK MpaBHJlO — Ha KpbWIbAX aHTHKJIMHOPH 
CTpyKTYP, MOLYHHAACh pacnoO%KeHH1O PYAOHOCHBIX WTOKOB, KOTOpble B He} 
TOPbIX paHoHax OOpa3yioT cBOeCoOpa3Hble WenoukH MHTPy3uk. 

OOBAHHBIe MecTOpOxKeHHA, MpHypoueHHble K TPelMHHbIM, NOCMeCcK Ih 
yuaTbIM MHTPy3HAM TpaHuT-nopduposB, MpelcTaBJieHbl CYJIbC*UAHO-KaccuTepyi 
BbIMH MeCcTOPOxKAeCHHAMH. OHH pacnosaraioTcA, iaBHbIM OOpa3soM, NO 3anay 
okpavuHe ArHHCKOro NOAHATHA, B pahOHax COWIeHEHHA CeBepo-3allaHbIX cTp} 
TYP MOMHATHA C CeBepO-BOCTOUHBIMH CTPyYKTYpaMH TepUHHCKOH cCKJaluat 
30HbI (MecTopoxkeHua Xanuepanra u TapOaibaxel). | 

So0TOpyAHble H MOJHOeHOBbIe MecTOpOxKeHHA, CBASAHHbIe C NOC eCKW) 
YUaTBIMH TPellHHHbIMH HHTpy3HAMH TpaHOAMOpHTOB u rpaHOLMopHT-nopdupyH 
HeEMHOFOYHCJICHHbI HW JOKaJIM3yIOTCA, TaK Ke KaK WU PyMOHOCHbIe HHTPy3Hu 
30HaAX KpyNHbIX pa3omoB (MnHCKoe 3010TOpyAHOe MecTopoxeHHe). | 

OyHOH M3 BaxKHbIX OcOOeHHOCTeH MpocTpaHCTBeHHOrO pa3MelleHHsA Moc 
cKJlaquaTblX PYNOHOCHbIX HHTpy3Hii H CBASAHHbIX C HAMM MecTOpoxKeHHii 
JHOMeHa HM BObpaMa ABIAeTCH HX MOKaIM3allHA He TOMbKO B Npewenax rip 
IMMHCKHX CTpyKTyp, HO H B aKTHBH3HpOBaHHbIX Y4aCTKaX KaJIeCOHCKOM CK 
yaToH 30HbI. B nocieqHel pyOHOCHble HHTPy3HH HW aCCOMMUpyrollive C HUME - 
CTOPOKMeHNA BONbPpaMa UM MOHOAeHa MpHypOveHbI K KpyMHbIM 30HaM oa 
MOB, HMEIOWLMM OObINHO CeBepo-3anaqHoe NpocTupaHne. IIpumMepom Takux | 
cropoxyenui aBasiorca Hlanorckoe, Bynyxtalickoe u Apyrue MecTopoxJent 
a 3a MpefelaMH pacCMaTpHBaeMOH TeppHTOpHu H3BeCTHOe MOJUGOLeHO-BOY 
(bpamoBoe MecTopoxyeHHe JbKuna. 

BospacT TpellMHHbIX pyJOHOCHbIX MHTPY3uH ompesemsercaA Ha OCHOBaH 
MpoOpblBaHHal MMM (sOpHcTMYeCKH OXapaKTepH30BaHHO! OcaOuHO-BysKa} 
reHHOH ToJIIH HMxKHero TpHaca. B TO xe BpeMa TalbKa pyOHOcH 
rpaHuTnopupoBw BcTpeyeHa B KkOHTIOMepaTax TycunoosepcKoit  cprit 
(J, — Cry). 

CaMbIMH MOJIOXLIMM PyJHBIMH OOpa3s0BaHHAMM B Mpesenax repuHHcH| 
cklaqyaToH OOacTH ABIAIOTCA HH3KOTeMMepaTypHble (IOOPpuTOBbIe, aT 
HUTOBbIe, KMHOBapHble H KMHOBapHO-IeeMTOBbIe MeCTOPOARLeHUA, MPOABAS 
ilMecH BHe BUAMMOM CBA3H C MHTPy3HBHBIMM NoposaMu. OTH MecTopox eH 
BCTpeyaloTcaA B 30HAX Pa3JIOMOB, TvlaBHbIM O6pasoM M0 3amaqHol oKpa 
AruucKoro NOAHATHA, HM MMeI0T, N0-BHXJMMOMY, HHKHeMeJIOBOl BOspacT ( 
cTopoxkKenus KypawkuHcKoe (prtoopuTosoe, Hyxne-Mnuuckoe KuHoBapH 
Hopo-KasauuHcKoe KHHOBapHO-WleeMTOBOe Hi IIp.). | 

B TOCHeAHEe BPEMA CPIOOPHTOBbIe MeCTOPOXKeHHA BHIABJICHBI B Kasej 
CKOH CKJlaqyaTOH 30He, Pe OHH MpHypoueHb! K GOPTOBBIM YacTAM HaloxKeH 
Me3030HCKUX empeccnit (mMecropox enna MWlapanpaticKoe, Saurpaesckoe, Ho) 
Huxoubekoe u Ap.). Hau6onee 6naronpusaTHEIMn CTpyKTypaMu WIA nOKanHy 
WMH PIOOPHTOBOTO OPYNeHEHNA ABMAIOTCH 3OHbI KpYMHbIXx PaSpbIBHBIX Ha] 
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leHHH Ha TpaHHile empeccHOHHBIX CTpyKTyp C BHYTPHreocHHKJIMHa/bHBIMH 
OMHATHAMH, CJIOXKCHHBIMA JOKeMOpHHCKHMM OOpa30BaHHsAMn. 

HekoTopbie (100puTOBbIe MeCTOPOXAK CHUA 3aslealoT B HHYKHEMEJIOBLIX KOH- 
WOMepaTax, a B JoMHe p. XWOK KBaplleBO-*OOpHTOBbIe 2%KMIbI CeKyT 6a- 
aJIbTbl YCJIOBHO TpeTHuHOrO Bospacta (Hoso-Huxkoulpckoe MectTopoxeHHe). 

TakuM o0pa30M, BowbdpaMoBble, MOHOeHOBbIe U (sIOOPHTOBbIe Mecr1o- 
OAKCHHA, CBASAHHbIe C Pa3BHTHeEM TeplWMHCKOM CKjIalYaTOH 30HbI, JOKaJIH- 
yioTcA He TOJbKO B MpefetaxX MocweqHeH, HO H B KaleqOHCKOM cKJasquarToli 
OHe, Tle OHH OObIYHO OOpa3yIOT JIHHEMHO BLITAHYTHIC PyAHble Mosca, MpHypo- 
eHHble K KPYIHbIM TeKTOHHYeCKHM HapylleHHsAM. 

OrMeueHHble BbIIMe pesKHe pa3zIHUHA B MeTaMOreHHM repllMHCKOl HW Kaue- 
OHCKOH CKJlaquaTbIX 30H, MO-BHAHMOMY, Mpexye BcerO OOyCOBeHbI OCobeH- 
[OCTAMH OCAJKOHAKONJICHHA U MarMaTH3Ma B KaxKOH U3 9THX CTPYKTYyp. Tak, 
} TEOCHHKJIMHAJIbHBIM STAM PpaSbUuTHA KaJIeOHCKON CKJlauaTOH 30HbI (POpMupo- 
saJIMCb OCAOUHbIe TOM, CYiteCTBeHHO OOorallleHHble KapOOHATHBIM MaTepHa- 
IOM, a TAK2KE MOLLHble TOM H3BECTHAKOB H JOJOMHTOB. B replHHCKON cKay- 
laToH 30He, B TeOCHHKJIMHAJIbHbIM 3Tal ee pasBHTUA, WWIO OOpasoBaHue Gec- 
<apOOHATHBIX MeCUaHHKOBO-CaHUeBbIX (PIMIWOHAHbIX TOM. Cronb %xe pesKHe 
AZJIMUHS HMCIOTCA WH B XapakTepe MHTPy3HBHBIX Nopoy. Ec WA KasleqOHCKOn 
‘KNalvaToH 3O0HbI THMMYHO pa3BHTHe OCHOBHbIX HHTpy3HH WM TpaHHTOB MOBbI- 
HeHHOM OCHOBHOCTH, TO JWIA TepuMHCKOH CKalyaTO 30HbI HaHOoee Xapak- 
PepHbI KHCJIbIcC H YJIbTpakuCJIble PpaHHTOMbI. 


Bcecoi3Hbli Hay4HO-HCceoBaTeJIbCK HU Tloctynuio | 
reomorwyecKuH HHCTHTYT 24 X 1958 
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MHHEPAJOF Hp 


HW. fl. 3X¥C uf. NM. BAPHHA 


l JMHUCTBIE MAHEPAJIbI! MAHKOMNCKOHN CBUTBI 1 | 
PAHOHA O3EK-CYAT 


(I1pedcmaereno axademuxom H. M. Cmpaxoeoim 27 X 1958) 


Maiixonckue otTioxeHua [IpeqkaBka3ba MHOrHMUN ucceqoBaTeaMyH ((7, 4 
MH Jip.) paccCMaTpuBaloTCA Kak HedTreMaTepHHcKHe. C IebiO BLIABJICHHA TMarHeg 
CTHUeCCKHX TIpH3HaKOB He*PTeMaTepHHCKHX ToL KomMMieKcHOl 10o%*KHOH reoscg 
ruyeckoH skcnequuueh AH CCCP npeanpuuato cnemualtbHoe uccieqoBaHH 
rIMHUCTHIX MHHepasoB MpeAMomaraeMblx HepTeMaTepHHCKHX OTJOXKeHHH, B TO! 
qucjle 10 patioHy Os3ex-Cyat, KoTopbiii HaxoquTca B SaTepeyHOl paBHHHe Hy 
MlaTpOpMeHHOM ckIOHe [IpeyqkaBKascKoro mporn6a. MaiikoncKHe oT0%KeHH 


BonpocaM MHHepaJlOrHu TIMH MaHKONCKOH CBUTHI | po3sHeHCcKOH OO. noce sie 
WeHbI JIMWIb HeMHOrMe padoTH. Tak, P. I. J[murpuepa (°) npuBoduT pesyu 
TaTbl OMNpeeieHHA MOKasaTeseH MpelOMIeHHA MW MpHMeHeHHA KpacuTese 
Hamu, KpOme Toro, MpoBOANIOCh U3y4eHHE LWWIH(OB, 3/1EKTPOHHOMHK pockKons 
yecKHe H TepMHuecKHe aHaJIH3bl. 

Viccneqopanne KepHa YeTbIpeX CKBaXKHH NO3BONHIO BbIABHTb Ui Hy a 
KaOJIMHHT, Talwlya3uT, rHApocsioy, MOHTMOPHJJIOHHT HW OeliemHT, pacipey} 
JeuieHHe KOTOpbIX MO pa3spesy NoKa3aHO Ha puc. 3*. Han6onee pacnpocrp® 
HeHHDIM PIMHMCThIM MMHepal, THApociofa, B HWKHeH uacTH pa3pe3a BCTpEf 
yaeTCA B OOJIbUIMX KONMYeCTBaX, a B BepXHelH — B MeHbIHX. OOparHas 3aB! 
CHMOCTb y OeieIuTa, KOMYeCTBO KOTOPOrO Goble B BepXaX MaliKOIICKK: 
oTmoxkeHHH. MOHTMOpHJWIOHHT JIOKaIM30BaH B HMKHeM YacTH pa3pe3a — HI 
wHTepBane 1800—2260 m. KaounHuT BcTpeyaetca uacTo, B HeGOOJIbIIMX KO 
JM4eCTBAX, HM JIMWIb Ha HHTepBane 1800—2160 m ero cofep»KaHue pesKO MOBbiy 
maerca. 

OcoOeHHocTH pacipeyeeHnA rIMHUCTBIX MMHepasoB NO pa3pe3y ompere 
JIAIOT HOABJICHHE IWeCTH ACCOMMallMl, IpeCTaBAIOWLUX COOOL CMeCH H3 HeECKOJIbe 
KUX (OT ABYX AO YETHIPeX) KOMMOHEHTOB; IPH 9TOM OMuH, pexe ABa MUHepam 
mpeoOmaqaioT, a OCTabHbIe OOpasyioT MpuMecb (cM. puc. 3). 

Accouuauua 1. Puqpocaioguctat c mpuMecbio Geliqenmuta; xapak| 
TepusyeT HH3bI MaHKOMNCKHX OTJOXeHHM, HO BcTpeyaetca u Ble (puc. 3) 
Ha pe3yibTaTax okpallimBanuaA MpucyTcrBMe mpuMecu GelienIuTa cKa3bi 
BaeTCA NO NOABJIEHHIO 3e1eHBIX HM OJIM3KHX K HHM TOHOB**. CreqoBaTembHO, Js 
WMarHOCTHKH STON aCcolMaMN MeTOL KpacuTeseli, KaK BbITeKaeT 3 ero cyiilel 
crsa (*), HefoctaTouen. Kpuppie Harpeparua (cm. puc. 1) cxomupi c IIpHBOM | 
MBIMA B JIMTepaType WIA TIpeHMYLeCTBeHHO THApocsOMUCTHIX accolMalluil 
C4, *°). B muudax o6blyHO HaGmioZaeTcA OpveHTHpoBaHHas TeKcTypa, Td 
Tomwe XapakTepHO AIA THApocmob (?), Tak %Ke KaK MW 3HaYeHHA MoKa3aTene 
MpeloMmeHHA (cM. Ta6. 1). QneKkTpoHHOMUKpocKONMYecKoe u3y"eHHe MoKa! 
3aN0, YTO NOMHMO PHAPOC Ob! COMeprKUTCA MpuMecb Gelinenuta (cM. puc. 2 a)) 


| 


KI 


| 


*- 
Tannyasut Ha puc. 3 He moKa3aH, Tak KaK OH BCTpeveH JIMUIb B HEMHOrHX OOpasilax 
TOMbKO B BHC CAHHHUHEIX OONOMKOB. 


** TIpHMeHAJICA MeTHJICHOBDIt royOoH Kpacutemb (MI) un MIP + KCl. 
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HOra BCTpeyaeTcH KaOMMHHT HW OUeHb peAKO — raluya3suT. Uacrb o6pasopa- 
aH, OTHECCHHBIX K OelijeJIHTY, BOSMO2%KHO IIpHHalviexUT H3MCHEHHOMY MOHT- 
opHiioHuTy. Ha 9sTO yKa3bIBatoT MOpdouloruyecKkHe Oco6eHHOCTH YacTHH, 
<OAHbIC C NPH3HaKaMH FU APOCJIOAM3NPOBaHHOLO MOHTMOPHVJIJIOHHTAa H3 Me3030l- 
<AX OTJIOXKECHHH, a TakKxKe KOHurypalua Tepmorpamm (8, °). 

Accoluuanus 2. Pugpocmtwogzuctas c mpumecnio Geligenmuta uv MOHT- 
OPHJIIOHUTA; CBA3aHa C HeOO/bIUOH MaykKON H3 HM KHEM YACTH paspesa U OTMH- 
aeTCA OT MepBOH HaJIMYHeM MOHTMOpHIO- 
uta. IlpeoOnaqanve ruApocwsbl noyrBep- 
aeTcaA KOHMUrYpallueti TepMorpamo (puc.1), 
[IMHaKOBOH ONTHYeCKOH OpHeHTHpoBKOli 
WIbIIMHCTBA YeLlyeK , ONTHYCCKMMH KOHCTAaH- 
aM (Ta6w. 1) HM sueKTpOHHOMUKpocKonHMueC- 
MMM CHUMKaMH. [IpucyrcTBHe MOHTMOpMuI- 
OHUTa YCTaHaBJIMBaeTCH TO HaMYHIO yuacr- 
OB BOJIOKHUCTOrO CTpOeHHA, a Tak>Ke 110 
e3yJIbTaTaM OKpalUHBaHHA, WM BUAHO Ha 
me. (2. 6, 

Accounatua 3. Moxrmopnisonn- 
9BaA C MpHMecbio ruApocsioAb U Oeliqes- 
HTa WIM HW3MeHeHHOrO (ruApocsoAH3upo- 
aHHOrO) MOHTMOPHJIJIOHUTa; TpHypoueHa 
Ke K HWOKHeH YaCTH pa3pe3a HM pacmpocrt- 
aHeHa elle MeHee, 4eM BTOpad. IIpeoOnana- 
H€ MOHTMOPHJWJIOHHTa NMOATBepxflaeTcaA pe- 
yIbTaTaMH BC€X TIPHMeCHABIIHXCA MeTOOB 
ecemopaHua (puc. 1 u 26 u Ta6n. 1). O 
PHCyTCTBHM H3MeHEHHOrO MOHTMOpHJWIOHHTA 
IBOPAT MOpdouormyeckHe OCOOeHHOCTH MH- 
ese Ha puc. 2 6 BUAHBI “aCTHIbI, M0- 


Pue. 1. Tubdepenmuansutie TEPMO- 
rpaMMbl dpakuuy < 0,001 mm 
OHbI€ ONHCaHHBIM JWIA epBOH accolMallun, — 


pHYeM UX KOJIMYeCTBO OCTATOUHO BEKO, =e Ine bo [ty chet Rayonen, x 
TOOL! HasMuHe OelienmuTa, ecu ObI 3TO 

bII OH, CKa3aI0Cb B MOABJICEHHH 3eJIeHbIX ; = ae 

OHOB pu oOpa6otKe MI (?). alee 21 SiN coh ames 
BAccounauuan 4. Belfennutopan c ¢ | 3 rr al oem 
puMecbio rHpocsoyb; pacmpocrpaneHa 0 | 1 7 6 | 23032308 


mpe Apyrux — XapaktTepH3yeT MOUTH BCIO 
epXHIOIO NMOJOBHHY paspe3sa (puc. 3). Ona dukcupyerTca nO ApKOH seeHon 
kpacke c MT u c MI + KCl, no Tepmorpammam (puc. 1), moKasaTejaM mpe- 


atonum nan. 


Iloka3aremM TIIpeJIOMJICHHA B Cpe3sax C arperaTOB OpHeHTHPOBdHHbIX YaCTHIL 
rJIMHHCTbIX MHHepaJIOB 


» o6p. | Ne cs. Ty6una, M Ng! Np! | Ng’ —Np! eer 
a 6 2311—2314 1 ,563—1 , 565 4 ,545—1 , 047 0,018 4 
7 6 2303—2308 1,571—1,074 1 ,554—1 , 502 0,020—0, 022 4 
11 8 2277—2286 4 ,506—1 , 559 1, 533—1,5387 0, 023—0, 022 3 
13 6 2253—2256 4 ,565—1 , 568 1,538—1 , 541 0,027 3 
}47 14 2258—2259 1 ,565—1 ,568 4 ,545—1 , 547 0,020—0,021 2 
18 6 2216—2219 4,574—1,578 1, 506—1, 509 0,018—0, 019 ps 
419 14 22442248 1,565—1 , 568 1 ,5387—1 , 538 0 ,028—0, 030 2 
20 4 21538—2155 1,563—1,565 1,547—1, Sol 0,016—0,014 6 
23 1 1808—1810 4 ,559—1 , 563 1,547—1 , sot 0,012 6 
29 8 1612—1619 4 ,565—1 , 568 1 ,538—1, 541 0,027 5 
39 8 1302—1308 4 55641 559 1,538—1, 041 0,018 4 
46 8 951—955 4 ,545—1 , 574 ft ,524—1 , 526 0,021 4 


oo 
jee) 


nomseHua (Ta6n. 1), BOJIOKHHCTOMy MMKPOCKOMMYeCKOMy CTPOeHHIO H C Me 
MOL[bIO 3ICKTPOHHOTO MMKpocKona (cM. puc. 2 2). 
Accouuatua 5. BelisenmuToBad cO 3HayHTeIbHOM MpuMecbio THjh 
pocaiogbt; (puc. 1 u 20, Taba. 1). Ona pacpocrpaHeHa MeHee YeTBepTOH (puc. 3a 
Accounanua 6. KaonnHuroso-rugpocmioguctaa c mpHMmecbio Oeil 
eMTa WH M3Me€HeCHHOTO MOHTMOPHJIOHUTa, IpHypoweHa K BepxaM HW2KHEy 
NOJOBHHbI paspe3a HM OTMMUAeTCA OT BCeX OCTAJIbHbIX BbICOKHM COJepKaHnes 
KaomuHutTa. Hanwune mpumecn Gelieniura 3aTpyqHAeT ee Olpememenve C Nay 
MOUIbIO KpacuTeseli. Sra accolMalluA pacnosHaeTca NO NOHM2KeHHOMy ABympel 
JOoMIeHuiIo (Ta6r. 1), Buudax —) 
« Gfrakss] oomaouenag anunucmeln Mune Wiecee song 10 HH3KHM HMHTepdepeHIMOHHBI|I 
900147 ——— OKpackaM H IIpuCyTCTBHIO WecTHP 
YIOJIbHBIX M1aCTHHOK KaOJIMHUT| 
WM C MOMOU{bIO 3JIeKTPOHHOMHKpGy 
ckonMueckoro u3yueHua. Ha pudy 
2 e€ BUAHO, YTO KaOJIMHUT arpa | 
CYULECTBEHHYIO POJIb B CJIOMRKEHU/P 
accollWalluu, HO ruspocmwsa ced 
J\epxKHTCA B HECKOJIbKO OOVJIbIIes 
KOJIHUECTBE. } 
IIpuBeqeHHbie MaTepHayibl nC} 
3BONAIOT JONOIHHTb CYULecTBY 

see 


Lit th mMe NpefCcTaBJIeHHA O paciipeys 
126, PT Tt Tos 
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KaBKa3ba. 

M3 ynomuHaBiuelica padori 
P.T. mutrpuesok (°)cielyer BbIBE 
O JBYWICHHOM JeIeHHH Malikond| 
KHX OTJOXKCHHH: HMXKHAA act 
IIPCHMYLWLeCTBEHHO TuApoc/10LK 
TaA, BepXHaAdA — OelieHTOBa! 
Uccneqopanve cC MOMOLIbIO Off 
wii iii FT raHHyecKHX Kpacurenelt, pbitto:ih 

TT" Soleo 
a a HOH YeOJIOrHYeCKOH SKCHeCTMUN iy 


i 

Co, tae cso. BE AH CCCP H. B. Mapacanosoiil 
alo CXOfHbIe pesysbTaTHl. TT pyri 

MeHeH | 

Puc. 3° Cxema pacnpefesieHua riHHuCTbIX MHHe- phenolics Deuaore Oi 
panos B paspe3e MaiiKoncKux oTvoxKeHuii paii- C4 HCCEAOBAHMU MOKasbIBaeT, 47) 
ona O3ex-Cyar, / — rugpocmoga, 2—Kaonnnut, MeKAY THApocsoANcTOH u 6e 
3 — 6eliqenmut, 4 — MOHTMOPHAVJIOHUT JLeJIMTOBOH 30HaMHu pacnon “Att 
TaeTcrA KaOJIMHUTOBO-rHJIpoc’l y) ; 
Auctad 30Ha (puc. 3). Odoramjenue 4uacTH paspe3a KaOJIMHHTOM, BeposTH 
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JlaCh KOpa BbIBETPHBAaHHA, COMep2%KaBillad MHOTO KaONMHUTA; NpOAyKTbI ee pag 
pylWeHHA cHocHIucb B Mope. [IpornHOaHHe cnoco6cTBOBaJIO NOH KeHHIO 6a3uct 
9PO3HH WIM BO BCAKOM CJIy¥ae MpenATCTBOBaJIO ero MOBbIIMeHHIO. BesencTBHl 
3TOrO (OpMHPoOBalacb MOLWLHaA TOMA OTORKeHHH, COMepXKaBUIMX KaOJIMHHT 
Kak ykas3biBal HeyqaBHo H. M. Crpaxos (He ony61HKOBaHO), HallpaBnenne ue 
MeHeCHHH MHHepaJlormyeckoro. cocTaBa OcayKa B J\MareHeTHYeCKOH CTaMu 3aB 
CHT OT IIpeWecTBOBaBlUeH OOcTaHOBKN ceqHMeHTaluuN. Moxkuo nosaratb, ut 
4YeM KpaTKOBpeMeHHee ObLIO MpeOblIBaHHe Toro WIM MHOTO MUHepasa B CeuMeH 


! 


TallMOHHOH cpefe C HeCBOHCTBEHHbIMM EMy (PH3HKO-XHMM4eCKHMHM YCOBYAME 
TeM MeHbIUe HareHeTH4ecKue MpecOpasoBaHua OTpaxaioT aTy cpexy. [pu ta 
KHX YCJIOBHAX MOFyT COXPaHATbCA MPH3HAKH MMHepaJOB MM CaMH MMHepasbht 
XapakTepu3ylolive He CTOJIbKO OOCTaHOBKY CeMMeHTallMH, CKOJIbKO o6uacti} 
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Puc. 2. OQnek?TpOHHOMHKpCcKonMyecKHe CHHMKH. 13 500 


Ne ye Seg No 2 ; 
accoll. Neo o6p. |Ne cxB. | Dayouna, wll ACCOIL. Ne o6p. |Ne cKs. [nyGuna, M 
a 1 6 14 2354—2836 || 2 | if 38 | 6 | 1595—1529 
(a) 2 1s 6 22146—2219 || o 5 9 | 6 9300—2303 
6 3 13 6 | 2253-2256 || e ( 20 t | 2153—2155 


JIAH, tT. 125, Ne 4, 3xyc u Baruna 


ioca. B paccmarpHBaemom culyyae GxICTpoO 3aXOPOHABIWIMHCA KaOJIMHUT He 
AIBITHIBAN CYULeCTBEHHOPO BIIMAHMA MOpCKOH cpesbI. Tlostomy npe6bipanue 
aKa B MOPe OTpasHOCb Ha VJIMHHCTbIX MMHHepalaxX TlaBHbIM O6pa30M 
NOABICHHH HeOolbuloro KoMMYeCTBa Geliqennuta. He ucKkmoueno, uTo 6eit- 
MIMTHSAWHA 3aXBaTHIa MHOrHe WIM Wake OOMbUIHHCTBO 3epeH KaOJIMHHTA, 
) CHOW TPeX3TaxKHOrO CTPOeCHHA OOPa30BaJINCb JIMIMb B CaMOM BHEeLIHel 30He 
ICTHIL, SeCb BO3MO%KHAa HatalbHad CTaquA GelienuTH3alluu KaoluHUta (7). 
_ Muuepan, mpeqmonoxKuTenbHo oTHeCeHHBI kK PH APOC 1OLN3H pOBaHHOMy 
SHTMOPHJIOHHTY, ObII BCTpeyeH B HWKHEe YaCTH pa3pe3a MaliKOMCKUX OTJIO- 
HHH, C KOTOPbIMH CBASbIBaeTCA MpelcTaBeHue O HavGosee BepOATHBIX Hetp- 
-MaTePHHCKMX Noposax(*). TIpeqiecrBopaBuivMu ncceloBaHuaMu (°,°) Ob110 
STAHOBJIEHO OOOrallleHHe Mpeyuouiaraemblx HedTeMaTepHHCKUX TMopox rHypo- 
TOMM3MPOBaHHbIM MOHTMOPHJIJIOHHTOM. OTOT MpH3HakK paccMaTpuBasica 
AK J\MaPHOCTHYeCKHH HU NOY MpekBapHTembHOe SHepreTHyecKoe UM TeoXH- 
MyecKOe HCTOKOBaHHe. HesHauuTe/ibHad MHTCHCHBHOCTb Mpollecca ruypo- 
HOAM3alMH MOHTMOPHJJIOHHTa B MaHKONCKOH CBHTe Ha MepBbIli B3ria, MpoTu- 
JPEYHT 3aKOHOMEPHOCTAM, BBIABJICHHbIM JIA Me30301CKHX oTmomKeHH. Io 
alleMy MHEHHIO, 3TO MpoTMBOpedne Karmkyuleecn. PasHula B MoBeeHHN rviH- 
MCTbIX MHHepaJIOB Me3030HCKHX HW TPeTHUHBIX OTJIOXKCHHH MO*KeT ObITb CBA- 
aHa C TEM, YTO B MOCIeEAHHX OHH elle He AO KOHWa BbINOJHHJIM CBOIO POwJIb B 
peoOpasoBaHHH MepBHYHbIX OpraHWyecKMX COeCAMHeHHH, BCeACTBHe ero HX 
3Mul CHUA TO*Ke He 3aKOHYeHbI. Kpome Toro, 3HepruA MmpeoOpa3zs0BaHHA MOHT- 
OPHJIJIOHHTa HE MO*KeT PaCCMaTPHBaTbCA KaK MOCTOAHHO 3HaUHTeIbHad MpH 
3MeCHECHHH OpraHHyeckHx coeqMHeHHH. Bo3MoxKHO, 3HaYeHHe TJIMHHCTbIX MH- 
epaJlOB WJId yka3aHHOro Mpolecca B MaHKOMCKHX OTJIOXKeHHAX OblwIO ropa3yo 
€HbINHM, UCM B M€3030HCKHX. SeCb MOPIM UrpaTb OOJIbUIyIO POJIb palMoaKTHB- 
OCTb HIM %KH3HeMeATebHOCTh OakTepH. Hakonell, MOXKHO MpelMOOXKUT, 
TO THAPOCMOAN3alUA MOHTMOPHJIJIOHNTa TpescTaBsAeT COOOM YaCcTHBIM cyual 
8MCHeCHHA TJIMHHCTbIX MHHepaJIOB, COMPA*KeHHOrO Cc He*TecOpaso0BaHheM, a B 
PpHposle NPONCXOANT He TOJIbKO H3MCHCHHE MOHTMOPHJIVJIOHHTa, HO HW H3MeHeHHe 
THAPOCJIOAH3aluA») MOHTMOPHJIJIOHHTOBBIX CJIO€CB, 3AKJIIOUCHHBIX B KPHCTaJI- 
MYeCKOH pelleTKe TaKHX CMeIIaHHOCJIOHHbIX MHHepaJioB, Kak Oeljle.1JIHT. 
TOT Mpollecc NpHBOAUT, TAKUM O6pPa30M, K NOABJICEHHIO J.pyroro CMeLIaHHOCJIOH- 
oro MHHepadia — MoHoTepMuta. Takoe mpesnouioxkKeHne OOBACHACT HHTCHCHB- 
yO THA poOcOAN3alHIO HMKHeH YaCTH MaHKOMNCKOM CBUTHI Mp OTCYTCTBHH pe- 
MKTOBbIX IIPH3HAKOB OOJIbIIOTO KOJIMYeCTBA MOHTMOPHVJIJIOHHTA. 

Hep3a He OTMeTHTb, UTO IIpescraBsleHua A. B. ®pocta (*") u Apyrux uc- 
le OBaTeleH, OTBOJUBLUIMX MOHTMOPHJIJIOHHTY POJIb KaTaJIM3aTOpa B Mporkecce 
ebreoOpa30BaHHA, He MOATBep»xKAaloTcA H3yYeHHeM MaliKOMCKUX OTJIOXeHHH 
a3pe3a Osexk-CyatT. KosuuecTBO MOHTMOpHJWIOHHTa (BKO"ad HM THpocuio- 
U3MPOBaHHbIil) B 9THX OTMOXKCHHAX BECbMa MaJIO HM HeOCTATOUHO AWA OGectrie- 
CHUA KaTaJIMTHYeCKOrO BO3eHCTBHA Ha OFPOMHYy!0 Maccy paccexHHOrO opra- 
wuecKoro BellecTBa. 


KomnmekcHad 10x%KHad reooruueckasd 9KCMeMIHA Mocrynuno 
Axkayemuu Hayk CCCP 6 X 1958 
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| 
TEOXHMH§ 
Axanemuk H. B. BEJIOB u B. WH. CHMOHOB 


OB H3O0MOP®@HbIX COOTHOWIEHHAX MEXK]Y WHPKOHHEM | 
HW THTAHOM | 
| 


| 


B paGore (') no KpuctTasmMueckol CTpyKType BHOBb oTKppiToro (7) E. HW. Ce 
MeCHOBBIM ILMPKOHOTHTaHOBOrO CHIHKaTa CeHO3epHTa Mbl, KOHCTaTHpyA 3aMe: 


UleHHe B HEM 3HauHTeJIbHOK yacTH Zr Ha Ti, MOMYCTHJIM HEOCTOPOXKHbIe Ppassl| 
«Ti orcyTcTByeT B(bepCMaHOBCKOH «3Be3e» H3OMOp*u3sMa Jia Zr, HO yCTOHUMBG 


monayaeT B Hee BO BCex paOotax no JloBosepcKomy MaccuBy. Tak, B JIOBeHHTE 
| 


co cape 20% ZrOz oO MOJOBNHBI MocsIeqHero 3aMelaeTcA Ha TiO». 

Mexyy Tem Ti orcyTcTByeT B 3Be3e Zr NO OCHOBATeEJIBHBIM IIPHYHHAM: FOIby, 
WWMHTOBCKHH MOHHBIM paguyc Ti** papenO,64A, Torga kak Avia Zr** on 0,87A | 
Pasnuua (cuutaa no lonpauMuyry — Depcemany oT Menbuero) B 36% HaMHOrE 
6oubme 15% — unca, KOTOpOe MpH3HAaIOT MpelesIbHbIM. OSZHAKOMJIECHHE C HMetO- 
(1MMCH MaTepvasioM M10 MHHepasoruu JloBo3sepcKoro MaccHBa (?) MOKa3bIBae?. 
YTO C€Ppbe3HO TOBOPHTb 06 us0Mopdu3me Zr u Ti MOXKHO JIMUIb WIA TpexX MHHe 
paJIOB: yKa3aHHoro celioseputa, JIOoBeHuTa (Ti-OBeHUTHI) HW acTpotuaHTa 
KYMJIeTCKHTa, H BCe 93TO MHHEPavibl C OOJIbLUHMH KOJIMYeCTBaMM MaprauHiia (10% 
MnO uw Gouiee). Eciv Mbl He HM€€M BO3MOXHOCTH COBEPLICHHO YBEPeHHO | OBO 
puTb Oo powH Mn B nocsieqHuX JBYX MHHepawlax, NOCKOJIbKY CTPpyKTypa UX TOKé 
Hev3BecTHa, TO posb Mn B NOMHOCTHIO pacuuMpoBaHHOM CelijosepuTe mpeycTaB- 
JiseTca BowHe sAcHOH. Kak Oblwio paHee yka3auHo (1), CTpyKTYPHbIM aHnamHa 
B OCHOBHOM NoATBeplHI POpMyJy celioseputa,ebIBeqeHHy10 E. MH. Cemenorpi (*) 
m0 JaHHbIM aHamM3a M. E. Kas3axoport: Na,gZr3aTisMne[SiOs],F4. Handonee 
CYUL€CTBCHHBIM HalllMM H3MeHeEHHeM ObIIO NpHcoesqMHeHHe OAHOM TpeTH Ti k Zr 
MH (MeHee 3aMeTHOe JIA XHMUKa-aHaJIHTHKa) H3bATHE H3 KPCMHEKHCOPOAHOrY 
payukasla KaxKoro BOCbMoro aToma O: 


Nag (ZrsTi) TigMneO4 [SizO7]4 laze 


IIpH cpapHeHuu c wHdpamu noxpc6uoro ananusa M. E. Kasakopoli BpiacHu- 
jocb, uTo E. VW. Cemenos sae B cTosuMi y Hero B dopmye Mn taKxe x 
Bce WMeBIleecd KoNMYecTBO Mg u Fe’, 6omee toro, y M. E. Kasakosoii 
B aTOMHBIX KOJIMYeCTBax oTHOIUeHHe MnO: (Mg, Fe’)O papyo Touno eqnunue, 
M OJMHAKOBO MO?XKHO TOBOPHTb 06 M3s0MoppHOM BxoxyeHHH B Mg (-+ Fe’) 
Gombuioro KomMuectBa Mn’. HM To uw apyroe TomKOBaHHa 3apaHee upeBaTbl 
olacHocTbiO, MOO HM 3f\eCb pasHHla B HOHHBIX pauycax (Mg2* — 0,78 A, 
Mn?* —0,91 A) papna 16,7%, T. e. Gombme 15%, U pelcTBHTeNDbHO, TIpH 
mepecueTe MMHepasiorMueckux aHau30B Mn uyacro nonaqaeT He B rpynny 
(Mg, Fe), Ho mpucoequnsetca K Oonee KpynHbiM KaTuoHam (Ca, Na)*, a 
MHOra pacipewenneTcA MexkAy TeMH HW JpyrumMu. V1 Bce xe B cuyyae CeliJO- 
sepura E. M. Cemenop oka3avica mpaB B CBOeM pacnipeseseHH KaTHOHOB, Kak 
TO yOeAUTebHO NOKa3ajl Halll PeHTTeEHOCTpyKTYpHbIli aHanus. Ha coorsercr- 
BYIOIMeH MPOeKUMH OOHAPy2KeHO JIMIlb Ba MMKa, KOTOPble MOXxXHO OpIWIO 6p 
NpuuucaTb OMH KaTHoHy Mn, yApyrow Ti. OroxkyecTBuBIM, B COOTBeTCTBHP 
C aTOMHbIMA HOMepaMH (Z1i = 22, Zmn = 25), GOostee Beicoxuli nuk c Mn, @ 
MeHbIUMH C Ti, Mbl Cpasy TpHUIM K HejopasyMeHUIO C paccTOAHMAMH OT 9TH 
KaTHOHOB JO OKpy2KalollMx aTOMOB O; HeLopasyMeHHe ycTpaHsAJIOCb JIMIIb ecuP 
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IOMCHATb MectamH Ti u Mn. B stor MomeHT u 6niI0 OOpalleHo BHAMaHue 
4a TO, uTO E. HW. Cemenos spe B Mn pecb Mg u3 anasu3a, H TeM CaMbIM 
“Neat Zspp COOTBETCTBEHHOTO «cOCTaBHOrO KaTHOHa» (Zmg = 12) HamuHoro 
MeHbiue Z7;. HaoOopor, spexenve B Ti (Kak o6pmHo) Fe?+ u Nb®* cunpno 
1OBbIUANO ANA Ti ero Zsgg, HW TaKMM OOpa30M BCe CTaHOBHOCh Ha cBoOe 
feCTO. 

Bpicota mHuKoB Ti Bce »%e He JlaBaJla HHKaKHX OCHOBaHMIi npesqnovlaratb 
BxOuKMeHHe B Hero Zr (Z= 40), u, HaoOopoT, xumMuecKuit u peHTreHoBCKHii 
AHaJIM3bI ABHO YKa3bIBaJIM Ha 3aMelijeHue ueTBepTH Zr Ha Ti, Tak uTo npex- 
1OJIOXKCHHBIM HZOMOP(H43M BO BCHKOM cJlyyae Obl OMHOCTOPOHHUM. 

Iloce ycranopenua (baka, uTO B CelijosepuTe YeTBepTb aTOMoB Zr 3aMelleHa 
ia Ti u cooTBeTcTBeHHO oIoBHHa atTomoB Mg 3ameuleHa wa Mn, bl 
spasy MpHXOAWM K paspellieHHIO He OHOrO, a AByX MapafoKcos. CksonHbii Kk 
SBICOKHM CTeleHAM OKHCJIeHHaA Mn M3 AByXBaJIeHTHOFO COCTOAHHA MepexogUT 
3 TP€XBaJIeHTHOEe (Jla2%Ke YETbIPEXBaJIeHTHOe ?), a COOTBETCTBCHHO Ti u3 YeTHIpeXx- 
3aJICHTHOTO B TPeXBaJICHTHOe (MOCTATOUHO YaCTOe, Hallpumep, B mHpoKCenax (*)) 
10 peakIlun: 


Tidt + Mn? > Ti+ + Mn3+ (Mn+?) 


Ita peakilda cpasy jfedaer paquye Ti** (R; = 0,83 A). consmepumpim ¢ 
/t** (0,87 A), a Mn** (0,71 A) cou3mepumpmm c Mg?* (0,78 A). 

Kak H3BeCTHO, JIA HY2KHOFO KPHCTaOXUMHYeCKOrO atheKTa COOTBETCTBY10- 
Wad peakIMA MOXET MH HE HATH JO KOHIa (HE FOBOPA O TOM, UTO 3TO MOKA TPyAHO 
IPOBEPpHTb BHYTPH MHHEepaJla, XOTH, KOHCUHO, MbI CTABHM HHTepecHyloO 3aauy 
JIA PCHTTEHOCNEKTPaJIbHOTO aHaJH3a*), HO JOCTaTOUHA COOTBETCTBeHHaA TeH- 
jeHltua (CaCOs yxxe c HeOO/bIUHMM KOIMYecTBOM SrO kpucTalIM3yeTca B Bue 
{paroHHtTa). 

OrmeuaeMadA CBA3QHHOCTb «H30MOp@HOrO» BxoxeHua Ti B Zr c HasHuneM 
3 MHHepavie Mn xopouio uuiocTpupyetca Ha NPHBOAUMbIX B TOH »%xe padoTe (*) 
4HaJIH3axX JIOBeHHTa (Ti-0BeHHTa), rye npH 6% MnO mpi uMeem B MHHepauie 
,28% TiOz Ha 23,20% ZrOz, Torqa Kak mpu 10,04 % MnO xkomuyectBo TiOe 
303pactaeT yo 11,30% npu 16,72% ZrO2**. B actpodussmute cooTrHoOmeHuA 
ZrOz : TiOz Kome6m10TCA OCOOeCHHO CHJIbHO TIpH OOULEM HeOOJIbUIOM HX cosep- 
KaHHH (B cyMMe~ 14%), HO B KpaliHem Mn-uieHe — kynuercKute c 27% MnO 
Mbi Y2Ke HMeeM HCKNIOUNTebHO TiO, KoTOpbIli, TaKHM oOpa3oM, IeIHKOM 
gBamecTH» ZrOs. 

Hao6opot, B BémepHtTe HM rHOpTyamuTe (KOTOpBIe BMecTe C CeHO3eEPHTOM HU 
nopenutom E. VW. Cemeuos oObequHaeT B rpynly BeéslepuTa) Mp BeCbMa MaJIbIXx 
<ouMuectBax MnO(~1%) Tak Ke MasbI HM KOMHYecTBa TiOz (~1%) mo cpaBHe- 
mio c ZrOz (16—21,5%). 


VWucrutyt Kpuctaasorpadun Tlocrynnu0 
Akayemuu HaykK CCCP y 2II959 


WHMTHPOBAHHAS, JIUTEPATYPA 


Pa VM GouWO HO, Bab. B.. be wt os, JIAH, 122, Ne 3,473. (1958). -* Eo Ua Ge 
wenos, M. E. Ka3axosa, B. MW. Cumouos, 3an. Munepanor. c6u., 4. 87, Ne 5, 
990 (1958). 3K. A. Baacos u ap., Peoxumus wu MuHepasorusn JloposepcKoro Maccuaa, 
M., 1959. 4A. H. Weertxkos, Tp. Mucr. reon. nay, 138 (merporp. cepua 41) (1951). 


* YxaxkeM, ofHako, uro E. VW. Cemenos (”) oTMeuaeT y celiqosepHta HHTeCHCHBHbIM M1e0- 
‘POH3M OT TeMHO-KpacHOrO JO KpacHoro HM CBETIO-2KeTOFO, T. eC. KAK pas Te ABJICHHA, KOTOpbIe 
yrmeuenpt A. V. LpetKospim (4) B ero H3BeCTHOM paOoTe NO CHHTeETHYCCKHM LUleIOUHbIM MHpoOKce- 


1aM C TpeXBavIeHTHBIM THTAHOM. 5 ’ : 
#* Y yOBeHUTa TaK2Ke BECbMa 3HAYHTEIbHLIN MIeEOXPOHSM, MEHbIUHH,YeM y CeliosepuTa, HO 


; Ti-nopeuuta OH Sombie, 4em y OOblyHOrO (HOpBexKCKOrO) JIOBeHHTA. 
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AToxnage Akanemuu nayr CCCP 
1959. Tom 125, Ne 4 


OKEAHOJIO‘H Al 


A. Tl. KY3E 


JMATOMOBBIE B JOHHbIX OTJIO)KEHUAX 
CEBEPO-3ANAJHOM 4ACTH THXOFO OKEAHA 


({Tpedcmaeaeno axademukom H. M: Cmpaxoevim 6 X 1958) 


B craTbe M3vlaraloTca OCHOBHbIe pe3YJIbTaTbl UCCIeLOBaHHA [MaTOMOBbIX 
B 4 KOJIOHKaX, MOJlyYeHHbIX B 20 pelice 9kcNeAMMMOHHOrO cyyHa «BuTA3b» reo- 
JlorMueckuM oTpaqoM Mucruryta oxeanosiormy AH CCCP. B rta6u. | yxa3anpi 
HOMepa HW KOOPAHHATbI WSYYeCHHbIX CTAHWHH, UX TYOUHbI H [VWIMHa KOJIOHOK. 


Ta6nuuna 1 


edpnua lea Teorpabaecnoe nomomense |.) 22 00R? | Hamme wo-|ierere 
o6pasyoB 
33842 | 54°42,04 c, m., 164°30,9’ B. a. 4588 245 16 
3B) || GY OBY e, itis WIE ee iy die 4016 188 11 
ays) |b eA? (eo Satie VTA Aa 38 Sat 4880 276 AI 
SILOM SOROS, 2aCe lien O2Gaanu/ Bene 5461 340 15 


JiMaToMoBbli aHaJiH3 NPHMeHAJICA B WesIAX BbIACHeCHHA CTpaTHrpaduH JOH- 
HbIX OTJIOXKeHHH HW NaseoreorpauyecKHx ycJIOBHH ocaKOHakomJieHHA. O6u- 
mve WH XOpOlWad COXpaHHOCTb JMaTOMOBbIX B OTJIOMKCHHAX CeBepoO-3anaqHou 
yacTH Tuxoro OkKeaHa ABHJIHCb OCHOBaHHeM JIA HCMOJIb30BaHHA MeTOZa JHa- 
TOMOBOrO aHaJiH3a B Pel€HHH HHTepecyloulMxX Hac BompocoB. HakanwuBascb 
OJHOBPeCMCHHO C TeEPPpHreHHOH YaCTbIO MOPCKHX OCAAKOB, JMaTOMOBbIe He MOryT 
He XapaKkTepH30BaTb OOULMX YCJIOBHH OcayKooOpa30BaHHA. Handouee uyBcTBH- 
TEJIbHbI JHATOMOBbIe K KJIMMATHYeCCKHM KOJICOAHHAM, KOTOPbIe OTParkKaloTcA Ha 
TeMlepaType MOBePXHOCTHBIX BOJHBIX Macc. B OTJIOxKeHHAX CeBepo-3allalHoH 
yacTH TUxXoro OKeaHa HaXOJATCA MPeCHMYUIeECTBeHHO IIJIaHKTOHHbIe BHIbl, Hace- 
AAIOULHe MOBepXHOcTHbIN 1OQ-MeTpoBblii cuIOH BObI; HX pacmpeseseHHe 3aBH- 
CHT OT TeMMepaTyPHOFO pexkHMa MOBeEPXHOCTHOrO CJIOA, YTO OYEBHHO U3 H3y- 
YCHHA apeaJIOB OTJCJIbHbIX HaHOolee MOKa3aTeJIbHbIX BHOB, COBMaarolllux 
Cc TpaHHlaMu BOAHbIX Macc pa3IMYHOH mpupogp. Ilostromy mo cocTraBy UCcKO- 
[ae€MbIX JMATOMOBbIX BO3MO2%KHO CYJMTb O MaJICOKJIHMaTHYeCKHX YyCJIOBHAX 
ocaKoHakonvuieHHaA. JIOHHbIe OpraHH3MbI, B OCOOeHHOCTH TyIyOOKOBOAHbIe, AVIA 
sTOH We Malo MIpHroHbl. 

B mopepXHOCTHOM Cl0e OcaqKOB paciipeszeseHHe MaTOMOBBIX OJIM3KO OTpa- 
KaeT Te 3AKOHOMeEPHOCTH, KOTOPbl€ CBOHCTBeHHbI HX PpaclpefesIeHHIO B COBpe- 
MCHHOM IJIaHKTOHe OKeaHa. 

B Tove OTMOXKeHH, B BePTHKaJIbHOM pa3pe3e KOJIOHOK, HaOwOaloTca 
A3MCHCHHA B COCTaBe JMaTOMOBbIX MO CpaBHeHHIO C COBpeMeHHOH dopo. U3- 
MCHCHHA KaCaloTCA He TOJIbKO BHJOBOTO COCTaBa, HO H CTeMeHH BCTpeyaeMOocTHu 
OTUCJIBHBIX BHOB. B KOJIOHKaX Mbl HAXOJMM APKHe CBUJETeEMbCTBA H3MeHeEHHH 
B IIPOWWIOM rpaHul, pacmpeyeseHHA KOMMVIEKCOB AHaTOMOBBIX. Cy MO Tomy, 
ITO B KOJIOHKAX TOPH3OHTHI OCAIKOB C OOJIbIIHM KOJIHYCCTBOM JHATOMOBBIX Ye- 
peMyIOTCA C OCaKaMH, Pe HX OCTATKH HAaCUNTHIBAIOTCA B HeEOOJIBIIOM KONHYe- 
“TBE, B Pa3BHTHH JMaTOMOBLIX B THXOM OKeaHe MIpOHCXOAHIM KOueOaHHA. IIo 
~PaBHEHHIO C MOBEPXHOCTHBIM CJIOCM OCaAKOB B HCCJI€NOBAHHBIX KOJIOHKAaX 
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| 
HMMeroTcaA Ba TOPH3OHTAa, 00e€HEHHBIX J\MaTOMOBbIMH, HW OHH TOPH3OHT, 3HaAdH- 


TeJIbHO GOoee GoraTbil. 
AAO 7, 


= 
I IlocmemeqHHKOBbIe CepepHo6opeasibHax OKea- 
[MHucTple HJIbI OTJIO*KEHHA HuYeCKad cbiopa 
AaeBpuTOBo-riH- I] JJeqHHKOBBIe OTJIO- Apkto6opeasIbHaA — CeBep- 
HHCTHI€ HJIbI *KeHHA HoOopeasbHaA OKeaHWYeCKO- 
HepHTHuecKasd (pylopa 
I qMHHCTHIe HuIbI III Mex ne ,HHKOBBIe lOxxHOGopeabHad OKeaHH- 
OTJIO*KEHHA yeckand dulopa | 
1400— J | 
| 
| 
| 
AneBpHTOBo-riH- IV JleqHHKOBEIe OTJIO- ApxkToOopeasIbHax — CeBepo- 
HHCTHIC HVJIbI 7KeHHA 6opeasIbHaA OKeaHHYeCKO-He- 
purnueckan cbylopa 
Muoro , MepeoTJO%KeHHBIX | 
JPeEBHUX AHaTOMOBbIX pafHo- | 
Jap uw ura ry6oK i 
200— 
| 
300— . 
| 
| 
! 
i 
| 


B ta61. 2 mpuBoqutes cBo,HbIM crpaTurpaduyeckult pa3spe3 JOHHBIX OTVIO- 
*KCHHH CeBepo-3alaqHoH YacTH Tuxoro okeaHa MO JaHHbIM aHaiH3a 4 KOJIOHOK. 
HyMepalinaA ropv30HTOB MpHHsATa, KaK HM B JaJIbHeBOCTOUHBIX MOPAX, HauYHHas 
OT MOBepXHOCTH JHa oKeanHa (°, °). 

B ocaykax I, uu BepxHero, ropH30HTa rocnoycTBylor OKeaHHuecKue CeBep- 
HOOopeaJIbHbIe H apKTOOopeabHble BuUAbI: Thalassiosira excentrica Cl., Cos- 
cinodiscus marginatus Ehr., Rhizosolenia hebetata Gran, Denticula marina 
Semina. . : 

YuacTne HeEpHTHYeCKHX BHOB B COCTaBe JMaTOMOBbIX He3HAUMTeIbHO HM OT 
Me¥eHO B OCHOBHOM Ha CTaHILHAX, PaCIOJOXeHHBIX OJIM3KO K MATeCPHKOBbIM H 
OCTPOBHBIM OTMeIHM (cTaHWHH NoNe 3342, 3378). Ha cranunu Ne 3325, pacnio- 
IOKCHHOH Ha MOABOLHOH BOSBbIMeHHOCTH O6pyyesa (puc. 1), HepuTHyecKue 
BHbI B OTJOKeHUAX I rOpH30HTa He BCTpeveHbt. 

MouyHocTb ocaxKos | ropu30nta KomeGerca or 0,24 no 0,55 cm. Becpma 
BEPOATHO, TO Ha cTaHWMAX NeNe 3325 u 3359 moutHocTb I ropu30Hta Ha CaMOM 
Wene ee MCHbINe, TaK Kak OCTalaCh HeACHOH rpaHulla MexKy 3TAM TOpH30H- 
TOM H HWKeJIeKalllLHMH OTJOXKCHHAMH, 
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B ornoxenuax' I] ropw30nta KoslMuecTBeEHHO mpeoOslaqaor m0-mperxkHemy 
ceBepHoOopeaJIbHbIe H apKTOOoOpeabuble OKeaHMYeCKHe JMaTOMOBbIe. OxHaKo 
Hapady C HMMM IPHCyTCTBYIOT (B CAMHHYHOM UNCe) BbICOKOAPKTHYeCKHe BUIbI: 
Melosira irigida Jouse, Rhizosolenia sp. (cxoguaa c R. hebetata f. bidens 
Karsten) u Biddulphia obtusa Ralfs. Berpeyatores, Kpome Toro, HeKoToppie 


Hepumuyec - 
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COUHUYHO 
Puc. 1. PesynptTats! AuaTOMOBOrO aHaJIM3a KOMOHKM Ha cTaniun Ne 3325. Cesepo-sanaqnas 
‘4Yactb Tuxoro okeaHa, BOSBbILIeHHOCTh OOpyyesa, 52° 03’ c. u., 166° 44’8”” B. a., rayOuna 
4016 mM, qaHHa KOomOHKH 188 cm 


HepHTHYeCKHe BHJbI, M3BeCTHbIe B COCTaBe OepHHTOBOMOpCKOrO UH OXOTOMOp- 
ekoro muiaHKtToHa (Thalassiosira gravida Cl., Th. hyalina Cl., Th. kryophila 
Cl., Chaetoceros furcellatus Cl., Biddulphia aurita Breb. et Godey). 

_ B orsoxeHHax WaHHOorO FOPH30HTa HaXOMATCH MHOFOUNCJeHHbIe JpeBHHue 
WMaTOMOBHIe, PaHOAPHH M CNMKYJIbI FyOOK BO BTOPHUHOM 3aseraHnn. HwxusaA 
Tpanuua I] ropw30nTa, B OTAMUHe OT BepXHeH, BbIpaxKeHa BMOMHe OTYETAMBO 
ONarojapA pesKOH cCMeHe BHAOBOrO cocTaBa (VJIOPHI. 

 K ormoxenuam III ropv30nta mpuypoyen KoslMuecTBeHHDITi MaKCHMYM 
TMaTomospix. B Hux 3aMeTHO MOBBILMaeTCA MO OTHOWEHHIO K BbILIe- HU HHxKeLe- 
KallHM OTJOKeHUAM COJepxKaHHe aMopdHoro KpeMHe3eMa HM KapOOHaTa KaJIb- 
mua (*). Ornoxennsa II u IV ropw30nTos no cyulecTBy ABJIAIOTCA OecKapOonat- 
HBIMH. 

@nopy WHaTomospix II] ropusontTa oTOx*xKeHHH B CeBepo-3alakHOH YacTH 
Tuxoro okeaHa XapakTepH3yloT tOx*KHOOOpPeaIbHbIe BUI. B KOMMIeKce BCTPC- 
yarorca culenyroulHe Bub: Thalassiosira pacifica Gran et Angst, Coscinodiscus 
asteromphalus var. centralis Grun., C. asteromphalus var. subbuliens A. Cl., 
C. perforatus Ehr.,C. radiatus Ehr., C. stellaris Roper. Kpome roro, au1a opt 
JlaHHOrO TopH3oHTa (B OCOOeHHOCTH JIA ero BepxXHel “acTH) XapakTepeH Ste- 
phanopyxis nipponica Gran et Jendo. 

Hapsqy © TeMJOBOLHbIMH J\HaTOMOBbIMH BCTPeyaIOTCA 3feCb TeNJOBOAHbIE 
KpemHexryTuKospie (Dictyocha octonaria Ehr.) 1 nepnquunespie Boxopocun. 

OG6pnIuHbIe THXOOKeaHCKHe ceBepHoOopeaJIbHbIe WuaToMosBnie Thalassiosira 
excentrica Cl. u Coscinodiscus marginatus Ehr. B ormoxeHuax III ropusonta 
BCTPeuaIOTCA B BUe OCOOLIX MOPosorHyecKHX opm. TlepBpi BU 3yfecb npe- 
CTABJICH HCKJIOUHTeEbHO KPYMHbIMH (POpMaMH, C AMaMeTPOM CTBOPKU 65—75 Li. 
Y sroporo Bua orcyTcTByeT WHpOKad KpaeBast 30HAa, CTOJb THNMYHAA Js 
cOBpeMeHHbIX Coscinodiscus marginatus Ehr. Mmetorca, KpomMe toro, H3MeHe- 
HHA B CTPyKType apeawa. 

TlepeorioxKeHHble TPeTHUHbIC IJICMCHTbI B OTJIOXKCHHAX III ropu3sonta He 
BCTPe4eHHI. 
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Hav6onee OlaronpvATHBIMA TeMMepaTyPHbIMA YCJIOBHAMH JWIA pasBUuTHus 
yKa3aHHOrO BbIe KOMIMIeKCa AHaTOMOBBIX ABJIAIOTCA BOAbI C Temnepary por 
nopayka 12—14°, uro cBoHCTBeHHO MOBeEpXHOCTHBIM BONaM Y }OXKHOH TPpaHHlk 
SopeabHol oGnacTH (40—42° c. uI.). 

To sugyopomy coctapy dopa III ropusouta HaHOoslee OM3Ka AMOHOMOP! 
cKOH, HO OTUIM¥aeTCH OT Hee PAOM YeprT. 

MouiHocTb OTIOXKeHUH KONeOeTCA OT 0,50 go 0,95 M. 

B ormoxenuax JV ropv30HTa AuaTOMOBbIe BCTpeyaloTcaA CKYHO. Cpeal 
HUX MpeoOsaaror cpOpMbI MepeoTO*KeHHbIe, B OCHOBHOM J\MaTOMOBBIC BepXH 
MuoleHoBoro Bospacta (1). IIp 
CYTCTBYeT TakxKe OOJIbINOe KOJI 
yeCTBO JPeCBHHX paHolapun } 
cnuKya ry6oKk. | 

Han6oupiiee KOJIM4eCTBO Apes: 
HHX 93JICEMeCHTOB HaXOJHTCA B OT 
jlokeHuax cranuuu Ne 3342, 7 
KoMaHJOpCKHX OCTPOBOB. 

OHOBO3pacTHY!O OTJIOXKeHHAN 
tbnopy IV ropusonta xapakrTepy 
3yIOT OKeaHHuecKHe HW HepuTHy 
ckHe ceBepHoOopeaJIbHble HW apKtTt 
OopeambHblIe AuHaToMoBEie. Mm 
JOTCA TaKKe CHHMYHbIE CYOHT 
PaJIbHble MOPCKHE H IIpeCHOBOJHBI 
copMpl. Hanpumep, Ha CTaHIlHl 
Ne 3342 BerpeyeHo 14 mpecHoBG, 
Puc. 2. }OxkHan rpanuna GopeanbHol oOnacTH: HbIX PCUHbIX JMaTOMOBbIX. CocT 
ad— B M@XKJICEMHHKOBy!IO 3N0xy, 6 — coBpemMeHHasd 

BY J{HaTOMOBbIX XOJIOMHOBOJHbE 
OOJMK MpHfawT BbICOKOapKT 
yeckHe BHJbI—Te Ke, YTO ykKa3blBanucb ian II ropn30nHtTa — Bik 
dulphia obtusa Ralfs, Rhizosolenia sp. (cf. Rh. hebetata f. bidens Karsten} 
BuyuMaad MOUHOCTh oTomKeHHH IV ropusonta 0,97—1,50 mM. 

Ilo BepTuKaJIM KOJIOHOK CMeHa (POpbI AHATOMOBBIX IIPOHMCXOAHT CHHXPOHHl 
MU B ONpeseeHHOH MoceqOBaTebHOCTH. @wopa BepXHero TOpH30HTa Ccooy 
BeETCTBYCT COBPeMeHHON Gblope JHaTOMOBbiIxX Tuxoro OKeaHa K BocToKy oT Kart 
yaTku. Dsopa B oTMo*KeHUAX II uw IV ropus0nToB Gomee xouoqHOBOAHan. He 
CpaBHeHHO Oovlee TeENNOBOAHaA Cbilopa, YeEM COBPeMeHHad, XapakTepHa JIA OF 
siowkenui III ropusouta. Ee coctap coorperctByeT TeMMepaTypHOMY Pe2xKHM} 
BO, yY 1OKHOKM PpaHHUbl OopeabHOH OOMacTH, KOTOPas, CJIeAOBATeJIbHO, CUBE 
ralacb K ceBepy NpHMepHo Ha 1000 xm (puc. 2). 

TakuM o0pa30M, JuaTOMOBbIe B BEPTHKAbHOM pa3pe3e KONOHOK OTpaxkale 
Be SMNOXH MOXOOMAaHKA HM OJHY SNOXy TOTeMIeHHA, | 

SakOHOMepHOCTH paciipefeieHuA jMaTOMOBbIX H H3MeHeHHe UX OpHcTt 
yeCKOFO COCTaBa B OTJIOKCHHAX CeBepo-sanagqHoli yacTH Tuxoro oKeaHa H 
Oxorckom nu BepuxropoM MopsxX oKasanucb cxogHbMu (2, *). Sto no3sBousAe 
CHHXPOHH3HPOBaTb YKa3aHHble OTORKeHHA HW OTHOCHTD II u IV ropH30HTHI 
JI@MHUKOBBIM, a IJ] ropH30HT K Mex JeqHHKOBOM 3m0XaM. 


WuctutyT okeaHosorun 
Akayemunu Hayk CCCP pee 


HMTHPOBAHHAA JIMTEPATYPA 
1A. Tl. Ky3e, Tp. Mucr. oxeanom. AH CCCP, 9 (1954). 2 A. Tl. Kys3e, DAI 


98, No 1 (1954). 3% A. Il. WK y3e, Tp. Kom. no usyy. versepruyHoro nepvosga, 13 (1957 
*E. A. Pomanxkesuy, JAH, 116, Ne 3 (1957). 4 eek 
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MAJEOHTOJIOL H fl 
A. b. HBAHOBCKHH 


K BOMPOCY O CHCTEMATHYECKOM NOJIOKKEHHH OPAOBUKCKHX 
W CHJIYPHMCKHX 3A®PEHTOUAHbIX KOPAJIJIOB 


(Tpedcmasaeno axademuxom A. JI. Anuunom 7 XII 1958) 


Hecmotpx Ha O4eHb IWMpoKoe pacmpoctpaHeHue cusypHlickue KOpaibl 
Rugosa B HacToslee BpeMA OCTaloTCA elle Kpaline ca60 H3yYeHHbIMH. Oco- 
OeHHO 3TO KacaeTCA PUIOreHHH M CHcTeMaTHKH. B To xe BpeMa pellleHHe Borpo- 
COB CHCT€MaTHKH B 3HaYMTeJIbHOM CTeNeHH OO/erunio Obl 3ayayy BbIACHeHHA 
SmoctpatTurpaduyeckoro 3HayeHHA pyro3. 

Ha OcHOBaHHH COOCTBEHHBIX HCCeqOBaHHH cHuypHiicKHx pyro3 Cu6upx 
M JIMTepaTYPHbIX JAHHbIX HAMM Obl MpOH3BeAeH YaCTHUHb NepecMoTp cucrTe- 
MaTHKH OPROBUKCKHX HM CHJIYPHHCKHX YeTbIPeXJTYYeBbIX KOPaJJIOB, B pe3yuJIb- 
TaTe KOTOPOroO OKa3aJIOCb BO3MOXKHbIM HAaMCTHTb CpeW MOCJeAHAX oNpeyeseu- 
HbIM PUJIOreHeTHYeCKHH PA, BbIeAeMbI HAMM B paHTe cemelcTBa — Proto- 
zaphrentidae fam. n. HwKe npHpogutca ero onucanne. 


Cem. PROTOZAPHRENTIDAE fam. n. 


Tuaruc3. Kopanap ofMHOuHnbIe, poroodpa3Hple, c yruiyOJeHHOH ualu- 
KOH. YTOJIILEHHbIe CTepeonsa3MOH CeNTb! XapaKTepH3yioTcCA 3a(:ppeHTOHAHbIM 
(epHCTbIM) pacnosiomweHvHeM. Mx BHYTPeHHHE KOHI[bI CIHBaIOTCA H OKaliMJ1A10T 
deccyy MpH riaBHoh cenTe, KOTOpad pacmoo*Kena Ha BbINYKOH CTOpOHe 
Kopaua. J[HumMa BbINyKJIbIe, pexke ynuomenHble. J[uccenuMeHTb cnopayuue- 
cKHe, OOBINHO OTCYTCTBYIOT. CpeqHHi OpOBHK — cHyp. 

Bxsrovaer cezyioue pop: Protozaphrentis Yu, Archaeozaphrentis Iva- 
novsky (in litt.), Tungussophyllum gen. n. 

Yka3aHHble B AWHarHo3se XapakTePHble YepTh! OObEAMHAIOT STH PObI B OLHY 
(PUIOreHeTHUECKY 10 BETBb. QBOMIOMMIO C€ MOXKHO MPOCeAUTb OT cpeLHero Opo- 
BuKa Jo Mo3qHero custypa. IpelKopbimu copMamu Awa aHHOH rpynmpl cyie- 
hyeT CunTaTb OpOBHKCKHX MpescraBuTeeh Streptelasmatidae, ANA KOTOPHIX 
XapaKTepHbI OJMHOUHAA (POpMa pocra, YTOMMLeHHbIe cTepeona3Moli CenTHI, ped- 
Kuve JHHULa HM OTCYTCTBHe AuccenuMeHTOB. Bce 3TH uepTH HaOuIOMaloTcA Hy 
ApeBuelmero IpelcTaBHTeaA HaMeYeHHOrO usOreneTHYecKOrO pxa— y pola 
Protozaphrentis (°), y KoToporo Ha Mo3QHUX CTaMAX Pa3BUTHA yxKe HaMe- 
uaetca cboccya mpu rnaBHok cente. Jia ero mpeycraButTeia, P. minor Yu 
(moka e€MHCTBeHHOrO), OCOFCHHO XapaKTePHO CHJIbHOE PasBUTHE CTepeonas- 
Mbl — YTOJIIEHHbIe CeNTLI HE TOKO OOpa3yIOT KpaeByl0 30HY, HO H CMBarloTcs 
B WeHTPabHOH MOMOCTH KOpasa, HECKOJIbKO HalloMuHas romeomopdupie OOpa- 
30BaHHA yY KAaMeCHHOYTOJIbHbIX Hapsiphyllum Simps, Menophyllum E.-H., 
Meniscophyllum Simps n T. 4. JaibHenulyio CTaAHIO SBOMIONMM MpelcTaBAeT 
pox Archaeozaphrentis. Y mocneqHero cTepeonwasmaTuyeckHne o6pa30BaHns 
TOKE CHIbHO pasBHTbI, HO Poccysa CTAHOBUTCH Gouee OTYETIMBOH Ha CaMbIX 
paHHux crawuax. Kpome Toro, y ero mpezcTaBuTeneH B nepHdepuyeckou crTe- 
peo3OHe MOABJAIOTCH MMCCEMHMEHTHI, a B WeHTPabHOH NoMOCTH OTUETIIMBbIe 
BbINyKJIble HHUA. 
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"§ Bonee moviogpie f[cu1ypHlickue sappeHTOUAHbIe KOPadIbl XapakTePpU3yIOTCH 
He€CKOJIbKO MCHbIUMM pa3BHTHeM CTepeonsasMaTH4¥eCKHX OOpasoBaHHi, mepu- 
CTbIM PacMOOXKeHHeM CeNT H IpHcyTCTBHeM CNopalMyecKux JHCCeMHMCHTOB ; 
BesecrBue yTOHYeHHA CelT OCeBbIe KOHI{bI MocMeMHHX y HeKOTOpbIX (OpM 
pasbeHHAIOTCH MH yxKe He OOpasyioT WeOCTHOH CTeHKM BOKpyr KapAMHaJIbHOW 
dboccysb!. IlocmeqHuH Mpw3Hak XapakTepeH JJIA MmpeACTaBUTeNeH NeBOHCKOTG| 
cemelicrsa — Zaphrentidae Edw. et Haime (poynt Zaphrentis Raf. et Cliff. 
Heterophrentis Bill., Siphonophrentis O’Connell). Cusaypuiickue pyro3bs 
3TOrO THNa MpexXHUMH HCCeLOBaTeJIAMH OTHOCHJIMCb K J@BOHCKOMYy pody Za- 
phrentis (Z. conulus Lindstr., Z. obesa Lindstr., Z. vortex Lindstr., Z. sto; 
ckesi E-H.). Jlua QanHow rpynnbl Kopai0B MbI MpeviaraeM HOBOe POJOBog 
Ha3BaHue — Tungussophyllum gen. n. Bce ee mpescTaBuTeu XapakTepH3yloTcm 
elle S3HAaUHTeJIbHbIM Pa3sBHTHeM CTepeomla3Mbl, OCOOeCHHO Ha PaHHHX cTaMWAX , 
YTO He ABJIAeTCA THMHUHbIM Jin JCBOHCKHX 3a:ppeHTH. 

Ornecenue xe JI. Xuma (%) Zaphrentis conulus k poy Rhegmaphyllu 
Wdkd. Bpaq, uM OOocHOBaHO, TaK KaK NOCIeAHHM ropa3qo OMxKe CTOHT K cTpeny 
Tela3MaTHaM, 4eM K 3acdpeHTHJaM. | 

Sameutauna. JI. Xuan (*) cpequ Bcex KOpasJO0B 3appeHTOMAHOrO THe 
HaMeTHJIa MATb CJIeMyIOulMx rpynmn: 

I. Cenrb! paBHOMepHO yTOJIUleHbl cCTepeonma3MOH Hu oOOpa3yli0oT PpOBHYICs 
«CTCHKY» BOKPYyr (POCccyJIbl, paCNONOXKeHHOM Ha BHIMYKJIOH CTOPOHe KOpaJa. 
THMudHbIM MpescraBuTeleM ITOH Tpynnbl OHA CYHTaa HHKHeKAMCHHOYTOJIb 
Hb pox Hapsiphyllum Simpson, 1900. 


| 


KOHI[bl, CIMBadcb, OKaMMJIAloT (poccyJly, pacnomOxKeHHy!O Ha BbINYKJIOH CTO- 
poHe Kopada. TumuuHblit pox — HuKHeKaMeHHOYyroubHbI — Menophyllum 
Edw. et Haime. 

O6e stu rpynnpr J]. Xu BKIOUH a 103qHee (*) B cocraB cem. Hapsiphyllidac 
Grabau, 1928. 

III. Bee cenrst nepBoro nopxAKa coequHAIOTCA y OCH, OOpa3ya cTepeonsa® 
MaTHYeCKHH JIOXKHbIH CcTOMOMK (Stereocolumella). Moccyma Ha BbINyKJOH CTO 
pone (THmMuHBIe podbt — Metriophyllum Edw. et Haime, 1850, Stereoplasma& 
Simpson 1900, 06a jeBoucKue). 

IV. Cenrst TOIbKO MpOTHBONOJOXKHbIX KBapaHTOB, BMeCTe Cc OOKOBbIME 
COeAMHAIOTCA Y OCH, OOpasya CTpyKTYpy B Popme nowymecaua. K sro rpynne 
IIpHHaexKaT KaMeHHOyrobHble Meniscophyllum Simpson, 1900 u Allotre4 
piophyllum Grabau, 1928. 

Ilo Muennio JI. Xuan, rpynnpt III u IV cocrapasator cem. Metriophyllidag 
Hill, 1939. 

V. Centbl pacnovlaraiorca aHaslorM4Ho TOMy, 4TO MMeeT mecTO B rpynne 
IV, HO He COSAMHAIOTCA OCeBbIMH KOHIaMH HM He OKalimasioT doccysy. Oni 
TOHKHE HM B OOJIbIIMHCTBE CIY4aeB AMMVIEKCOHAHOrO THNa. Moccysa Ha BbINY KNOL 
cTopoHe KOpadia. THnW4HbIM po JeBOHCKHH HM HWxKHeKaMeCHHOYTOJbHbIA — 
Tryplophyllites Eastom, 1944 (=Tryplophyllum Simpson, 1900 = Hetero4} 
phrentis Billings, 1875). CunoHumuoctTb noceqHUX pOJOBbIX Ha3BaHHit Oba 
ycranoBjena 9. Ulrammom (*). OSror uccmeqoBatetb BKMOUNN pox Hetero; 
phrentis Billings, kak HanOomee paHHuii U3 BCeX yKa3aHHBbIX, BMeCTe C 
Zaphrentis Raf. et Cliff., Siphonophrentis O'Connell, Homalophyllum Simp 
son, Compressiphyllum Stumm, Breviphrentis Stumm, B cocras qeBoucKorcih 
cem. Zaphrentidae Edw. et Haime, aa xKoroporo cuutan ocoGeHHO xapa4 
KT€PHbIM H€3HadMTeIbHOe YTOJIMEHHe CTepeonmasMOli CenT mepBoro nopsAdKa, 
He oOpasy10ulHXx CMJIOWHOH CTeHKH BOKPyr (occyJIbl, pacnowoxKeHHon Ha 
BbINYKIIOH CTOpOHe Kopala. | 

| 


CuslypHiickne »Ke HpedcraBurelu pyro3 paccMaTpuBaemMoro Tuna orsn4} 
WalOTCA, HAOOOPOT, HHTEHCHBHLIM pasBUTHeM CTepeoma3smaTH4ecKUx OOpas0Ba4 
HMM Ha CemTaxX H OKaMMJICHHeM MX CJIMBalOULMMHCA BHYTPeCHHUMH KOHILaMu (poc+ 
‘CyJIbI IPH T1aBHOH Cente. B 9TOM 3aKsIOUaeTCA pasiM4une Mexky cem. Protoza+ 
phrentidae fam. n. u Zaphrentidae Edw. et Haime. Or PaHHeKaMeHHOYTOJ b> 
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T1aTPOpMbl 


a 6 
Puc. 2. Archaeozaphrentis primigenius Ivanovsky 
(in litt.). @— monepeunpiit paspes, 4%; 6 — upo- 


HObHBIN paspe3, 4X. CpeqHHH slaHjoBepH, paHou 
HopusibeKa 


6 


c. 1. Tungussophyllum conulus (Lindstrém). a — nonepeunoe ceuenne, 4; 6 — panna 
HA OHTOFeHE3sa, 4% ; 6 — MpoOMobHoe ceuenve, 4X. Bepxuuii WWaHLoBepH CuOnupceKoi 


a ES ae a 


— ee . —— amie -teat maain ens = oo 


bIX Hapsiphyllidae mporosahpentugs oranuatotes CTpenTes a3MaTOWHbIM 
apaKTepOM PaHHUX cTaqui onTorenesa. 

Tia mosqnenaneo30icKux 3ac=peHTOUHbIX Pyro3 peBH3HA CHCTeMaTHKU 
ba MOCTaTOYHO yOeAUTeIbHO nNpoBexena B. JL. Pomnuespi ('), KOTOPbIH Tak»xKe 
YeHb MOAPOOHO H3NO%KH HM HCTOpUIO ee M3y4eHHA. 

Poy Protozaphrentis Obi ornecen IO% Uan-munom (°) K cem. Zaphrentoi- 
idae Wang, 1950. IIporus sroro, ogHako, BBICTYMaloT cekyroulwe daKTol: 
O-nepBbIx, po Zaphrentoides Opin ycraHopnen A. A. lryKex6eprom B HMXx- 
eM KapOone, M rpynnupytouyueca BOKpyr Hero OpMBI O6MaMaioT AMUIb KOH- 
€preHTHbIM HIM TOMeCOMOpPHbIM CXOjCTBOM Cc poo Protozaphrentis, k Tomy xe 
OCTATOUHO OTAaJICHHbIM, HO BpA MM OIM3KHM TeHeTHYCCKHM; BO-BTOPEIX, 
YeHb BEPOATHO, YTO Bub poda Zaphrentoides mpegcraBasior co6oli momompIe 
co6u poga Timania Stuck., ua uro yKaspiBanu I. C. Mopduppes u T. A. J06- 
OIOOOBA. 

OBOMIOUMA CHTYpHHCKUX MH OpAOBMKCKUX s3appeHTHA, BbITeIAeMEIX B 
em. Protozaphrentidae, no Hallemy MHeHMIO, MOTIa MpOHcXog_UTb No cwiely- 
IMM HallpaBseHHAM: 

1. YMeHbuleHHe CTepeonasMaTHYeCKOrO YTOMMCHHA CenT, BCeACTBHe Yero 
aMM CenTb CTaHOBMJIMch Oomee OTYeTAMBLIMA HM MpHoOperaH XapakTepHoe 
appeHTOHAHOe pacnoo*KeHve MO OTHOWeHHIO K TaBHol cente. Kapqunanp- 
iad (pPOCCY la CTaHOBHJIacb Bce Oomee OTUeTIMBON. 

2. IlocrenenHoe npuoOperenue AHHULaMH Goulee HM MeHee BbINTYKIOM PopMEt 
(pH YBeJIMYeHHH HX MOTHOCTH. HanOomee momosne PopMbl mpHobpenu cno- 
OOHOCTh TakxKe POPMHPOBAaTb MCCenHMeHTHEI. 

3. OuHOuHad cbopMa pocTa cCOXpaHUWJlacb Ha MpOTAxKeHH BCel BOOM 
eMeHCTBa. 

Hwxke mpuBosatca AuarHospl poxoBs Tungussophyllum gen. n. u Archaeo- 
aphrentis Ivanovsky (in litt.). 


Titties its S Op by ll Um Cells i 
Puc. 1 a —@ 


OjuHounble porooOpa3Hble KOpaJJIbl C ACHbIM 3a(PpeHTOHAHbIM pacnosoxe- 
[H€M YTOJIMLCHHbIX CTepeonsa3Mon cent. iaBHas celta HeECKOIbKO yKOpoueHa 
{ pacnomoxeHa B cpoccyle, KOTOpand OrpaHwyeHa CJIMBaIOlMMUCA KOHILAaMH CenT 
lepBoro nopsxyKa. CenTbl BToporo nopsKa BcTpevaioTcaA He MocToAHHO. J[Huula 
IOUIHbIC, B OCEBOM YACTH KOpaJa CHJIbHO MpHnoLHATHIe. JLMCCenHMMeHTEI BCTpe- 
laioTca peKo. Bpema cyuecTBOBaHHaA — cHJLyp. 

Tun poga. Zaphrentis conulus Lindstrém, 1868. Hwxnuii cunyp Esponpi 
1 Cu6upckon maTpopMbl. 


Pox Archaeozaphrentis Ivanovsky (in litt.) 
Puc. 2a—6 


Menkue ofMHOuHbe porooOpa3Hble KOpaJibl. CenTbl CHIbHO YTOJIMLEHbI 
Tepeona3sMOi, OOpasya Ha NepuepHn OOoLOK, MU COeAMHAIOTCA B OCCBOM IIpo- 
TPaHCTBe, OKaliMJiasd (boccyJly Mp KOPOTKOM TiaBHOM CenrTe. J\HuULa B OCeBOH 
lacTH CWJIbHO npvnoduaTple.B npesemax crepeO3OHbI pasBHTbl MCCeMMMeHTHEI. 
InaHjopepu. et ae é 

Tun poga. Archaeozaphrentis primigenius Ivanovsky (in litt.). Cpequun 
[waHqoBepuH. Paiion Hopusbcka. 


CuOupcKuii Hay4HO-HcceqoBaTebCKMi §=MHCTHTYT Tlocrynua0 
reovlorHu, Teopu3sHKH HM MHHepaJIbHOrO CbIpbA 2 XII 1958 
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LUTONOLH AN 
>A. ©. UEPERHMYEHKO | 


U3MEHEHHS MUTOTHYECKON AKTHBHOCTH $ K JIETOK 
JIAM®ATHYECKHX Y3JIOB COBAKH B 3ABHCHMOCTH OT CPOKOB 
JEMCTBHA JIEHK OWMTAPHOU CbIBOPOTKH 


i (JI pedemaeazeno axademuxom H. H. llmanvzaysexom 18 XI- 1958) 


Pajlom paOor ObWIo MOKa3aHO, UTO TpPeXKPaTHOe BHYTPHMbIMeTHOe BBEeHHe} 
Je€HKOWMTApHOH cbiBopoTKH (JIC) mnoBbiiaeT YHKMMOHANbHY!O AKTHBHOCTH 
JMM@aTuyeckux y3auloB OpblikelikuH coGaK. OHM u3 NoKasaTeeH by HKILMO- 
HaJIbHOrO COCTOAHUA M3y4¥aemMoro OpraHa CJIYKNa MHTOTHUeCKaA AKTHBHOCTh 
KJI€TOK eFO 3apOAbIWIeBbIX IEHTPOB. BbWIO yCTaHOBJIeHO NOBbILIeCHHe MHTOTHYE- 
ckolt aKTHBHOCTH Ha6, 11 u 31 TeHb nocme BBeeHHA JICHKOWUTapHOM CbIBOPOTKY 
(Cask 

5 HacTOAMel padoTe H3y4aacb MHTOTHYeECKaA AKTHBHOCTb KJI€ETOK 3apOJbI- 
IW€BbIX We€HTPOB JIMM(aTHYeCKHX y3J1I0B OpbhKeHKH coOak uepes 48 uac: uM 142 
JHA Mocse: 3-ro BHYTPHMbIMeyHOrO BBezeHuA JIC. 

Matepuan Ww MeTOAUKA padoTH. MUccneqoBpanue npopeler 
Ha 13 30poBbIxX MOMOBO3pebIX COOaKax. OHO rpynne %*UBOTHBIX (6 coOaK 
BBodHIM JIC B Jose 1 Ma Ha | Kr *KuBOrO BeCa, Apyrov (3 coOaku) — HaTHBHYH 
cbiBopoTKy (HC) B ro xe qo3e. UacTb »xHBOTHBIX (4 co6akH) He No_Beprasly 
HMKaKOMy BO3eHCTBUIO H UCNOIb30BasIH B KauecTBe KOHTpoA. II]pu Bropo? 
Cpoke HCCNeAOBaHHA BBULY WIMTebHOCTH OMbITa COep2xXKaH OLHY KOHTPOJIbHYK 
coOakxy (Ne 54). Mutoruueckas aKTHBHOCTD (M.a.) KJI€ETOK JIMMPaTHYeCKHX y3u08t 
2TOH CoOakH He OTMMYaeTcA (Mepa JocroBepHocTH R. = 0,15 )u 1,20) or TakoBor 
y coOak, HCNOJIb3YeMbIX B. KaYeCTBE KOHTPOJIA Mp TepBOM cpoKe uCCTeMOBas! 
Hua (48 uacoB). Ito Jao BO3MOXKHOCTL OOLEAMHUTS BCeX 4 XKHBOTHEIX B OLHY 
rpylly KOHTpOJa, OOwWero Ia OOOHX CpOKOB. ! 

PKUMBOTHBIX 3a0HBaJIM TIpH MOMOMIH 3JIe€KTPHYeCKOFO TOKA. | 1 

M. a. onpefeAM Ha Cpesax JIMMaTHYeCKHX Y3JIOB, OKPalleHHBIX no Desb- 
reny C NOAKpackOH CBeTOBbIM 3eeHbIM (JeTamu meToquKu cm. (2~4)). Uncael 
MHTO3OB NOACUMTHIBaIH B 100 mouax 3peHua- | 

Tak Kak WHJMBYAyabHble OTAMYHA HeE3HAYHTeMbHbI, B. LaJIbHeMeM H3J10-| 
X2KCHUU UCHOMb3OBAHbI TOKO cpeqHHe NO rpynmamionbira. VMcksmwyenue | 
CTaBJIAIOT AAHHbIe NO COOaKaM, y KOTOPHIX Obl OOHapyxXeH acKkapuzos: Ne 4] al 
M3, Tpynubl KOHTpoa, Ne 52 — nonyynsuieh JIC u' Ne 53 — nonyunsmeli H,| 
48-yacoBoro cpoka HcceqoBanua. Croya ornocutca u cobaKka Ne 38, KOTOpyi0} 
ucceqOBaH Yepes 142 AH nocne BBexeHUA JIC (o Heli 6yfeT cKa3aHO HMKe). 
Jit CpaBHeHHA MUTOTHYECKY!O AKTHBHOCTb Noe BBEAEHHA CLIBOPOTOK BbIpar} 
*KaJIM B MPOWeHTaX MO OTHOIWEHHIO K KOHTpOJo (Ta. | Hu 2). 

Ilo WYUeHHEe PesyAbTaTH.. AHanu3 pacnpesenenus uacrTorT| 
MOICH 3PCHHA C OAMHAKOBbIM YMCJIOM MHTO30B Yepes 48 ac. nocse BBeLeHUA! 
JIC u HC noxasbipaet, uto HanOouee, BLICOKAaA MHTOTHYCCKaA aKTHBHOCTh H3y-| 
4aeMbIX KJeTOK HaGOOfaeTCA Noce BBeqeHuA JIC. Tlocne Bpegenna HC muto- 
THYCCKAA AKTUBHOCTh, OKa3bIBaeTCA CaMOH HU3KOM,'M BapWallwOHHbIe KPUBBIe, 
BLIPa*Kalolle €€, Ha BCEM CBO€M MpOTAKeHMH. HAT, HH2Ke KOHTPOUA: Ackapur 
AQ3 H€ M3MCHACT YCTAHOBMGHHOFO COOQTHOMeHHA, YTO BHAHO M0’, COXpaHeHHw 
B3aHMHOFO PpacCiOJIOKeHHA KPHBBIX. ree) . Jotneeln 
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Ta6Oauna 1 


MCIO MHTOSOB B 1 none speHuA B KNeTKAaX 3apOfbIMeBLIX NeNTPOB AUMdaTuyecKUX Y3J10B 
BLKEHKH COOaK yepes 48 yac. u 142 nHA Mocue 3-ro BHYTPpuMBWeNHCrO BBeseHUA seliKO- 
UMTapHOK MW HATHBHOM CbIBOpOTOK npH 7o3se 1 ma ua 1 Kr 2KMBOrO Beca 


Bks0ueHb! acKapufO3HbI cobaKH McK ai0ueHb! ackapHgzo3Hbie cobakHu 
al|SN ca || LN 
=|| § Si 8 
ile a aes 
ApHaHT OMbita = = = oo" 
: iS pe lmalcei an ex? SSE ag 
9 g § 29 g i. 
| s ll ll x ry 
4 es Q log 3s a 
Uepes 48 uac.nocnue BBCReCHHA 
JHTPOJIb 400] 2,29+0,413} |5 73 100,0|2,56] 5,68] 300; 2,65+0,16 100 ,0}2,74|6,04 
semenue JIC | 300 3155.£0:18 } v0 f 2 1550/3719 8:07 | 200 378220724 > [4908 Ls o5l 44a'913°sele'o8 
seenue HC | 300| 1,870,442 |7, 81,7/2,41| 7,49 | 200] 1,400.13 2 /8,96 52;8|1,8019;99 
YUepes 142 HA nocume BRBERCHHA 
JHTPOJIb 400] 2,29+0,13 1.30 100,0]2, 56) 5,68 | 300 2,6540, 16) 0.54 100,0}2, 74|6 04 
semeHue JIC | 300) 2,03+0,15 } d 88,6/2,53) 7,39 | 200) 2,77+0,15 | : 104, 5}2,73|3,97 
semeHue HC | — — _ — — —|-— —_— _— —- |-|— 


IIpumeuanue. B ta6n. 1 u 2B pes3ymbtaTH uccTeqoBaHHuA yepes 142 HA NocHe 
SeIEHHA KPOMe ACKaPpHAO3HHIX COOaK BKWMOUeHA (COOTBETCTBEHHO — HCKWNOUeHa) TakxKe 38-a 
6aka. 

Ta6auna 2 


ACO NOelH S3SpeHHA C MOJIHbIM OTCYTCTBH€M MHTOSOB B KJICTKaX 3apO/[bIIeBbIX LeHTPOB 
iM@aTHYeCKHX y3JI0B OpbixKeliku co6ak yepe3 48 uac.u 142 AHA Nocwe 3-ro BHYTpHMbIlUeyHOrO 
BBCJCHHA JeCHKOMMTapHOH HM HaTHBHOM CbIBOpOTOK NpH ose 1 Ma Ha 1 Kr 2%HBOFO Beca 


Bxs10ueHbl ackKapHAO3Hble cobaKu Vcksm1oueHbl ackKapHgosHbie coO6akH 
Ilona speuua 6e3 MHTO3OB “Tloma speHua 6e3 MHTO3OB 
BapuantT onpita ‘= i 
a6c. uHCIO] % K n/% K KOHTP. aOc. uucno| % K n}% K KOHTP, 


Yepes 48 uac. NnOCHZe BBEAECHHA 


HT POJIb 400 114 28,5 100,0 300 70 23,3 100,0 

menue JIC 300 47 15,7 55,0 200 28 14,0 40,0 

enenue HC 300 95 dey: Adare 200 Tb! 35,5 152,4 
YUepes 142 nHA NOcHe BBCRECHHA 

OJIb 400 114 28,5 100,0 300 70 23,3 400, 0 

one JIC 300 118 39,3 137,9 200 48 24,0 103,3 

emenue HC _— — — —_ — — _— — 


Takne Ke pe3yJIbTaTbI NOYYeHbI IPH aHaIH3e CpeAHUX KOJIMYECTB MUTO3OB 
4 OHO nose speHun. Uepes 48 ac. nocie BBeeHHA CbIBOPOTOK CaMOe BBICO- 
€ KOJIMUeCTBO MUTO30B noJyyeHO AA JIC, OHO eme OolbMe yBeMMUMBaeTCA 
)M UCKJNOUCHHH aCKapHAO3HBIX CcoOak. CamMoe MaslO€ KOJIMYECTBO MUTO30B 
10 OOHapyxeHo mocne BBeeHua HC, CumxeHve KomMYeCTBa MMTO30B TIpH 
C no cpaBHeHHIo C KOHTPONeM, HeAOCTOBepHoe B Cyuae BKJIOYCHHA aCKapH- 
3HbIX COOAK, CTAHOBHTCA BNOMHE OCTOBePHBIM Mowe HX UCKNOYeHMA (TAO. 1). 

CyulecTBeHHBIM MOKasaTemeM pas/MUMA M. a. HSY4a€MbIX KJICTOK MOET 
KOK CYKUTb KOMMYECTBO Movie 3pPeHHA C MOMHbIM OTCYTCTBHEM MHTOSOB Cy ). 
auMeHbilee  KOMUeCTBO Movleli 3peHHa Oe3 MUTO3OB OOHapy2KeHO Mocue 
enenua JIC. [Ipu ucnonb30BaHuH JaHHbIX MO acCKapHO3sHbIM co6akaM OHO 
UTH BIBOe HMKe, UCM B KOHTPOJe, HW PasHUHe elle OobuIe YBeMMYMBaeTCA 
yM UX ucKmMoeHuUN (Tab. 2). HawOonbmee KOAMYeCTBO Nose speHuA Ges 
y7030B OOHapy2KeHO Toce BBeyeHua HC. B cayyae ucnomb30BaHHA aHHbIX 
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Ta6Onmuna 3 


Uncno aqppuuek B spe, NOWaAb iApbILIKa HW MHTOTHYeCKaA aKTHBHOCTb Mocae 
BBCACHHA JICHKOMUTApHOM HW HaTHBHOM CbIBOPOTOK * 


6 WeHb 31 WeHb 
Bapuaut onpira unCIO mmoulayb yHCs1O NwWoOuLatb 
ANpbiuek | AgpbluiKa,| M. a. | ARpbweK | AMpbiUiKa, | M. a. 
B saAgpe MM? B aAqpe MM? 
Beenenue -1C LN 0,8 1,4 1,6 1,0 2,6 
Bseyenue HC a 0,9 1,4 0,6 4 aR 1,9 
Iloxasatenu upuH JIC 9 0,6 2, 1d 0,9 ye 


IloxasatTein npu HC 


*Bce moka3aTeM B KOHTpowle MpHHATHI 3a eMHUILy. 


M10 aCKapHyo3HbIM coOakaM 4HCJO Noe 3peHua Oe3 MuTO3OB Ha 11%, a Upm 
ux UCKOVeHHH — Ha 50% Ooybuie, YeM B KOHTpOVe. 

Uepes 142 nya nocne BBefqenua JIC — kak Mp UCMOIb30BaHHH acka- 
PHWOsHbIX CcOOaK, TaK HM MpH UCKNOYeHHH UX —M. a. HaXxoOuTca Hal 
YpOBHe KOHTpOia. XapakTep KPUBbIX PacMpeseneHua none 3peHusa c Ofu- 
HAKOBbIM UMCIOM MHTO30B, CpeHee YHCIO MHTO30B B OJHOM nose 3peHua 
(ra61. 1) Hu UNcIO NONMeH 3peHHA C NOJHbIM OTCYTCTBHEM MUTOSOB (Tab. 2) npaK| 
THYCCKH OLMHAKOBHI B OMbITe HW B KOHTpOe. JInmb NO NocMeqHeMy MOKasaTeWiol 
(pH HcMOb30BaHHM aHHbIX M0 COOakam acKapujo3sHol Ne 41 u Ne 38) Ha 
OMoMaercA pase B OMbITe H KOHTpOJe: YMCO 3peHuA 6e3 MUTO30B NOC 
Bpejenua JIC na 38% Bbuue, YeM B KOHTpOse (TAO. 2). Dro noBLIUeHHe O6BAC- 
HAeTCH UPeSBHIVAaHHO HU3KOH M. a. M3ydaeMbpIx KeTOK COOaKH Ne 38 (M = 0,55 
+0,11). Takasd Hu3kaq M. a. HaOMIOJalacb TOJIbKO y OAHOTO XKMBOTHOTO U3 54 
uccaeqOBaHHbIx (7, *, °). Bo3mMoxKHO, YTO 3TO ABJICHHe CBA3AHO C HeOObIUHEIM 
CTPOCHHeM 3apO/bIeBbIX IWeHTPOB JIMMaTHyecKorO y3sla aHHOTO %KHBOTHOrO. 
B KOTOPbIX OOHAPYy2XKEHO OOJIbIIOe KOJIMYECTBO Ma3MaTHYeCKUX KJIETOK, H C aTY 
MMUHOCTHIO THCTOJOFHYeCKOH KaPTHHb! WMTOBHLHOM *Kee3bl (HeomyOMHKOBAaH 
uble JanHple MW. 9. Mumanosckoi). 

Panee (?, °, 4) Obio ycraHOBJIeHO H3MeHeHHe M. a. Mocule BBeeHuA JIC nu HO 
B Jose | ma/kr Ha 6, 11 u 31 AHH. ConocraBmenue pe3ybTaTOB STHX HCCHeLOBa: 
HUM C JaHHbIMH HacTOAMeH paOoTbl NOKa3sbIBaeT, UTO MpeumyuectBo JIC oco- 
6eHHO BeHKO B Ooslee PaHHHe cpoKnH — uepes 48 yac. H Ha 6 JeHb nocue 3-re 
BBewqeHuaA. B stu cpoKu HC ue TouibKo He CTHMYJIMpyet, HO axe yrueraerM. a. 
usyyaembix KeroK. Ha 11 4 Ha 31 ANH, Korga HaOMOaeTcA CTUMyAMpyromlery 
jeactBue HC, npeumyutectso JIC coxpanserca, HO OHO 3Ha4HTebHO MeHbIIe 
B padore (4) H3yy¥aslocb BJIMAHMe pasHBIx 403 JIC u HC nam. a. KnetoK 3apOlbr 
IMeBbIX IeHTpOB JIMMaTHyecKHX y3J1I0B OpbpKeHKNM coOaK Ha 1] JeHb nocuel 
3-ro BHYTPHMbILUeYHOrO BBeLeHHA. CpaBHeHHe MOJYYeHHDIX JaHHBbIX C JaHHbimel 
HacTosileH padoTs! MOKasblBaeT, TO CTHMYJIMpyloulee M. a. WelicTBHe OKa3bIBalo 
o6e€ CbIBOPOTKH HW IPM pa3sIMUHbIX Jo3ax Ha 1] eHub noce BBeqeHHaA. Baianm) 
UX B STHX YCOBMAX OMbITa pa3s/IMuaeTCA CTeEMeHbIO CTHMYJIALMH M. a.— ara 
cTeneHb BbIle mocie BBeqeHua JIC. Pa3nuuuve B MexaHu3me JelicrBua JIC 
HC B Ooee pannne cpokn (48 vac. #6 qeHb) H B Oonee mosque (11 u 31 AHH) 
mocwle BBeeHHA Ha M. a. W3y4aeMbIX KJIETOK MODKHO, Kak HaM JlyMaetca, cBA3aTH 
C€ XapaKTepOM H3MeHeHHH AMpbIeK B ApaxX STHX *Ke KNeTOK Ha 6 u 31 THM 
moce 3-ro BHYTpHMbINIeuHOrO BBeqeHua JIC u HC B pose | ma/Kr (7). 

Us ta6n. 3 caelyetT, To Ha 6 JeHb 4nCIO AAPbIeK B OHOM ape moc 
BBeqenua JIC yBemuuuBaetca, a pasMepbl HX yMeHbillaiorcs. Tlocme BBeqeHus 
HC HaOmroqaetcsa. HeCKOIbKO WHat 3AKOHOMEPHOCT: YHCO AApbIeK He Bo3pa 
cTaeT, pasMepbl Ke HX YBeIMUNBAIOTCHA. 

Takum oOpasom, Ha 6 JleHb nocame BBe_eHHA CTHMyJIMpyroulee ecTBue JIC 
CBA3AHO C YBeJIMYeCHHEM KOJMYCCTBa Ooee MeJIKHX AJPbILIeK B OJ,HOM ANpe,, 
4 YIHeTeHHe M. a. Tpu Bo3sfqeicrBun HC naxoqutca B OueBHAHOM 3aBuCHMOCTH 
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T YBCJIMYEHHA PaSMCPOB AJPbILNeK MPH OTCYTCTBHU U3MeCHeHHii ux KOMHUeCTBa 
; OJHOM Alpe. 

Ha 31 yenb, Kora HeuctBue JIC u HC pasnuyaetca numb crenenbio cru- 
fyIMpylollero €HCTBUA Ha M. a. C NPeHMylecTBOM Ha cTopoHe JIC, pagmeppr 
(IPbILIeK B OOOMX BapWaHTax OMbITa MOUTH He pasmMYaroTes, a UMCIO HX B on- 
IOM sjipe Combe nocme BBeqenua JIC. 

CreqoBateibHO, CTHMYyJMpytoulee M. a. JlelicrBue JIC u HC Ha 31 neub KaKum- 
‘0 OOpasoM CBA3aHO C YBeIMYeHHeM KOMMUECTBa AMpbINeK B OHOM ape ui 
JMCHBIUCHHEM UX Pa3sMepoB; Oonee CHuIbHOe cTMMYsMpyroulee JelictBue JIC 
3 STUX YCMOBMAX OMbITa 3aBHCHT, MO-BUAUMOMy, OT GombIMero WuCIAa ALpbIMIEK 
3 Ape MO CpaBHeHHIO C YHCJIOM UX NOcue BBeqeHua HC. 

YBeIMYeHHe KOMMUeCTBA AAPbIUeK B Ape MpH yMeHbINeHHH AX pasMepoB 
IPHBOAMT K YBeJMYEHHIO AKTHBHOH MOBEPXHOCTH AApbMMIeK H, CeLOBAaTebHO, 
< YCHJIeHHIO (PEpMeCHTATHBHOH aKTHBHOCTH MX M K MOBBILIeHMI0 YpoBHA Mponc- 
<OMAMerO B KJI€TKAX CHHTE3A OeJKOBEIX Tes; STH YCOBUA, BOSMOXHO, H oMpe- 
[€AIOT NOBbIMCHHE KOJIMYCCTBA MHTO30B B 3apOfbIIeBbIX WeHTpax JMMcaTH- 
1eCKUX Y3JIOB, Kak 3TO OOcyxKeHO B padorte (+). 

Cueqlyer TakxKe OTMeTHTD, UTO Ha 31 LeHb NOCHE BBELEHUA KOMMUECTBO AMpbI- 
uex mpu JIC 6oubue KomMUeCTBa sALpbuneK pH HC poBuo Bo cTOMbKO pa3, BO 
-KOJIbKO pa3 M.a. Mp JIC Oombue M.a. mpH HC. B cBow ouepedb, 2Ta BeMUNHA 
(1,4 pasa) Onnska K BEHUMHE, BLIParkalomleH mpeumymectBo M.a. npu JIC nay 
M.a. pu HC ua 11 enb nocue BBexeHua 203 oT 0,1 403,0 Ma/«r (B 1,3—1,6 pasa). 
ITH BEJIMUMHbI NOY YeHbI Ha 39 HKUBOTHEIX, T. €. Ha OCTaTOUHO OO/IbILIOM MaTepNa- 
me, Ip U3y4eHHN ABYX pa3JIMYHBIX NMOKa3aTeel (YHCIO MUTO3OB H ApbillekK), 
Da3JIMUHbIMA MeTOAaMH H, CJIeCMOBaTebHO, HE MOFyT ObITb cayualinbimn. Tlo- 
BHUIMMOMY, OHM OTPaxKaloT peaJIbHble pa3JIHYHA B MeXaHH3me JlelictBua JIC u 
HC ua 11 uw 31 aau nocne 3-ro BHYTPHMbINeYHOrTO BBEeHHA. 

Urak, meuKouwntapHasd CbIBOpoTKa B Jose | mu/Kr yepe3 48 yac. mocse 3-ro 
BHYTPHMbIULMeUHOrO BBeLeHHA B 1,5 pa3a MOBbIMAaeT MUTOTHYCCKYIO AaKTHBHOCTb 
KJI€ETOK 3aPOJbIINeBbIX WeHTPOB JIMMaTHYeCKHX Y3JIOB OpbuKelikH coOaK M0 
cpaBHeHHIO C KOHTPOIeM H B 3 pa3a MO CpaBHeHHIO C HaTHBHOM CbIBOPOTKON. 

Uepes 142 qHaA nocie BBeeHHA TOM Ke MO3bI MCHKOWMTAPHOM CbIBOPOTKH 
MHTOTHYeCKaA AKTHBHOCTb H3yUaeMbIX KsJIeETOK He OTMHUAeTCH OT KOHTPOJIA. 
HaTuBuad CbIBOpOTKa B TeX 2%Ke YCOBUAX OMbiTa yepes 48 vac. Noce BBeeHUA 
MOHW2KAaeT MHTOTHYECKY!O AKTHBHOCTb BABOe NO CpaBHeHHIO C KOHTPOJIeM. 

Pe3ybTaTb STO padorbl B COMOCTAaBJIeHHH C ONYOHKOBaHHbIMH paHee (?~*) 
NOSBOJIAIOT MOCIeELOBaTeIbHO MPOCJIeAHTb WHHAMUKY H3MeCHeEHHH MHTOTHYeCKO 
AKTHBHOCTH B HapacrTalouive CpOKH Moce BBeEACHHA JICEHKOMMTAPHOH CbIBOPOTKH 
H TCM CaMbIM OJIM2Ke MOMOMTH K NOHHMaHHIO MeXaHH3Ma ee CTHMYJIMpyrolllero 
BIMAHHA Ha OOULYIO peaKTHBHOCTb OpraHH3ma. Jlouyyennpie JaHHple corvia- 
CyIOTCA C pe3YJIbTaTaMH UCCeLOBaHu Apyrux apropos (*, °~*). 


VUuctutyt mopdomorHH KHBOTHBIX Toctynuao 
um. A. H. Cepeptiosa 14 XI 1958 
Akayemun HayK CCCP 
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rHCTOJIOLH 


M. b. TOKWH 


YJIBTPACTPYKTYPA UETOUHOH KAEMKH KHIMEGHbIX KJIETO 
PARASCARIS EQUORUM 


(I1pedcmaeaeno axademuxom K. H. Cxpabunoim 24 X 1958) 


B mocueqHve rofbl NOABMJICA PAX MHTePeCHbIX 3/1EKTPOHHOMMKpOcKonHMyes 
ckux padot(? 6, °, 2° mw MH. Ap.), NOCBAMLCHHBIX H3yYeHHIO YJIbTpacTpyKTyp i! 
SMHTeIHAJIbHbIX KJICETOK, B OCOO€EHHOCTH CTPYKTYPHBIX CnellHaH3alHu KJeTOUF 
HOH MOBepxXHOcTH. Bowbllad YacTb 3THX UCCCLOBaHHH KaCaeTCA TOHKOFO CTpoer 
HHA PeCCHHTYATOLO STIMTEMA CAMbIX Pa3sJIMUHbIX PPyN 2XHBOTHBIX (*,°), Tora ka 
pa6oT, NOCBAILCHHbIX KHINCUHOMY SMHTeJIHIO, MaJlO, H BbIMOJIHeHbI OHM TlaBHbIM 
o6pasom B 1950—1954rogax, korga TeXHuKa NOJyYeHHA CBeEPXTOHKHX Cpe30x 
Oblia elle CPaBHHTeJIbHO HeBbICOKa. HanOovee BaxKHbIM Pe3yJIbTAaTOM SEKTP OH! 
HOCKOMHMYeCKHX HCCIeAOBaHHH KMIWeYHbIX KJICTOK ABHJIOCb JOKa3aTeJIbCTBO Ta 
i JIOUKOBHAHOTO CTPOCHHA KYTHKYJIbI KH 

once —&0A , weuHoro smuTemua (3,°9,1°), Bmecte | 
TeM, TOHKaA CTPyKTypa KYTHKYJIbI Ku 
We4uHOH KJI€TKH JO CHX MOp ocTaeTcs 
MOUTH HeHCCIeqOBaHHOH. Hamu u3y4an 
JIOCb CTPOeCHHE TaK Ha3bIBaeMOl IeTOY 
HOH Ka€MKH KHUIeUHbIX KsIeTOK Parasy 
caris equorum. | 
He6ouibline yuacTKH KMINeyHHKa ac} 
KapHabl (PUKCHPOBaHCb B 6yepupe: 
BaHHOM alleTaTBepoHaom 1% pacTBop 
yeTbIPeEXOKHCH OCMHA pH pH 7,3 ne 
Ilanany (8) u 3amHBaHCcb B CMeCb Me? 
TaKpWaTOB OyTHa HM MeTusa (1 :4) nq 
Hpromeny, Bopucko u Cxepgaosy (7). 
Cpesbl TomuHHOH 200—250 A usroToB- 
re JIAJIMCb C MOMOLbIO CTEKJIAHHbIX HOKEH 
Ha YJIbTPaMHKPOTOMe CHCTeMBI lect} 

Puc. 1. Cxema CTpoeHHA IkeTOUHOH Ka€MKH. paH]la HW MCCIeOBaIHCh 6e3 yasleHusy 
@ — oOuit BHA allHkadbHOH YacTH KMUeY-  warepyana 3a/IMBKK B 3JIEKTPOHHOM MHK | 
— HOH KI€TKH, 6 — cTpoeHHe oTpocTKa : 
pockxone YOM-100 npu Hanpaxenun 6(f 

% kB. [lomyueHHble .aHHble mpeneraBsenbh 

B Buje Cxem (prc. |) 4 MuKpodororpaduli (puc. 2), 43 KOTOpbIX XOPOWIO BUZHO, 
4TO WeTOUHaA Ka€MKa ABJIACTCHA COBOKYMHOCTbIO TECHO PaCHOJIOXKCHHBIX 0 OT4 
HOWeHHIO APyr K APyry MHOPOYMCJCHHBIX MaJIOUKOBHAHbIX BbIPOCTOB alluKaJb- 
HOH YaCTH MWMTOMIasMbl KHWeYHBIX KeTOK. Bpicora sTHX BbIPOCTOB Wocrurael 
4, a ux quametp 930 A; Takum O6pa30M, M0llayb OLHOTO OTpocTKa paBHsaerT 
ca 1,183 1. Tak kak paccTOsHMe MexKLy OTPOcTKaMH KOse6ueTca OT 300 pica 
400 A, a KonuueCcTBO OTPOCTKOB, MpuxoAAAxcA Ha ONY KJIeTKY, Bapbupye t 
or 4200 Ao 4800, To O6mlad NOMayb NOBepXHOCTH BCeX OTPOCTKOB OLHOL KETKY 
COcTaBJIAeT NPHOMMSHTeIbHO 5680 p*, YeM MOCTHraeTCA 3HAUNTeNbHOe yBemnue- 
HHe MOBepXHOCTH KJIETKH (MPHMePHO B 35 pas) H 4YTO xOpoMIO COOTBETCTBYeT JlaH4 
HBIM, TOJIyCHHBIM Ha Pse OObeKTOB (?,*, °,°). Ha Kocbrx (puc. 2 0, e) u Momepeu4 
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Puce. 2. 


PEAT, 1. 125, Ne 


4, 


YabTpactpyktTypa 


ToKHH 


UeTOU HOH 
32000xX, 3 


KaeMKH. 
—28 000 


a -- 6100X, 


== ae, 
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HBIX (3) Cpesax Yepes MeTOUHyIO KaeMKY BHJHO, uTO uMeeT MecTO nepHoyuye- 
CKO PACHONOREHHE OTPOCTKOB NO TBYM HallpaBJeHHAM, YrOJI MEXKILy KOTOPHIMU 
cocTapyaeT —60", Ilepuoy nosropsemocrn no ofHol ocu paBeH 120, mo Apyrou 
160 me. 

Kaxkbli OTpocToK NpexcTaBsaerT Cobol oOpasoBanue, O6mafatollee JOBOMbHO 
CNOKHOK yJIbTpactpyKrypok. Tlosocru orpocrkos, HenocpeycTBeHHO Coobmtal0- 
uIMeCH C UMTONNAa3MOH alMKaJIbHOH YacTH KeTKH, OrpaHwMueHbl OGo0uUKO;, 
ABNAIOULCHCA MPOMOJKEHHEM KJeTOYHOH MeMOpaHbl HM cocToaulel u3:Tpex c10eB 
(puc. 1 uw puc. 2 6 — oe) — BHYyTpeHHeli u Hapy2xXHOM OrpaHMUNTeNbHBIX MeM- 
OpaH M mpomexyTounoro romoreHHOro cos. Paccroanue MexKLy MemOpaHamu 
qocturaeT 120—130 A, a TonuMHa MemOpaH —108 A, o6mlaa TommnHa O60- 
JIOUKM OTPOCTKa, TAKUM OOpasom, cocTaBaeT 340—345 A (puc. 16). 

Ilouoctu OTpOcTKOB BbITIALAT 10-pasHomy. B OMHUX KleTKaX OHM 3anouHeHBI 

TOMOFeHHBIM COJep2XKMMBIM, SJIEKTPOHHOONTHYECKAaA MJIOTHOCTh KOTOPOrO TIpeBbI- 
WlaeT NJIOTHOCTh TIpOMexXYyTOUHOFO CuO” OOONOUKH (puc. 2 6, 6, 2, 2c). B gpy- 
PMX Ke KeTKaX MpeoOslahatOT OTPOCTKU CO CBETJILIMH MOMOCTAMH (puc. 2 O, e), 
SJICKTPOHHOONTHYECKAA MJIOTHOCTb KOTOPBIX OMHAKOBA C MWIOTHOCTLIO NMpoMexy- 
TOUHOFO CyIOA OOONOUKH WIM Jake MeHbIUe. 
_. Ha muxpodotorpapuax BHHO, 4TO NMOJOCTH OTPOCTKOB He cOObmIaloTCHA 
C NOJIOCTHIO KuIWeuHKa. IlomMMO MHAMBUYaJIbHbIX OOONOUeK OTPOcTKa (puc. 221) 
HMeCTCA OYCHb HeEKHAaA OOWaA MeMOpaHa (pxHc. 2a), BbICTHMAalOlan WleTOUHY!O 
Kaemky. TovluHa 2TOH MemMOpaHbI cocTaBdeT ~217 A. Ilo-Buqumomy, ona 
JOBOIbHO yipyra, XOTA HHKaKHX BOJIOKHHCTbIX 3JIEMCHTOB BHYTPH Hee OOHa- 
Py2KHTb He ylaerca. Bo BcAHKOM Culyuae, B MecTaxX NOBpeKACHHA OHA 3akpy4n- 
BaeTCA B Bue cnMpamM (puc. 2a, C). OOulad MemMOpaHa UAeT NOUTH BIVIOTHYIO 
K allHKaJIbHOM YacTH WeTOUHOM KaeMKH Ha paccTosHuH 340 A u, BepOATHO, AB- 
JIACTCA MPOLyKTOM jHudpdepenHyualHH OOoMOUeK OTPOCTKOB. 

Jlmametpbi nowoctel (puc. 16, 2e) nocTOoAHHbI NOTH Ha BCeM MIpoTsxKeHHU 
OTPOCTKOB, 3a MCKJIIOUCHHEM UX OasaJIbHbIX YacTeli, TMe HepeAKO HaGsmloLaloTca 
CyKeHHA MONOcTel (puc. 2e, €é, OTMedeHbI CTpeKaMH) FO 93 A. To ObcToATeWIb- 
CTBO, BO3MOXKHO ABJIAIOMeeCA OTpaxkeHHeM :byHKIHOHAJIbHOrO COCTOAHUA OTPO- 
CTKOB, MOCYXHJIO MOBOLOM JIA OWHOOUHBIX 3akIOUeHHH OO HX nomHOH (*) 
WIM “acTHUHOH (1°) H30JIAWHH OT KJICTOK. 

B wlerouHow Kaemke, OCOGe€HHO 4aCTO B ee Oa3aIbHOM uacTH (puc. 26), 
BCTPeualOTCA CBOECOPa3Hble KOJIbILCBUAHbIe OOPasoBaHHA, 10 pasMepaM B OOLLEM 
COOTBETCTBYIOIIHe WHaMeTpy MonepeyHorO CeyeHHA OTPOCTKOB. OHH OUeHb pac- 
pocTpaHeHbl y rpaHul, AByX COCeJHUX KJIETOK, XOTA HepeAKH cilyyaN, korya 
MX HET. 

Bmecte C TEM 9TH KOJIDILEBUAHbIC CTPYKTYPbl HHOrLa UPHCyTCTByIOT B IeH- 
TPaIbHOH YacTH WeTOUHOM KaeMKU, PaciOMaradcb PxAaMu, COCTaBJAIOULMMU 
MPOMOMKeHUA COOTBETCTBYIOWWX WM UaCTeli OT/eJIbHbIX BbIPOcTOB. Kompite- 
BHHbIe OOpa30BaHHA MOXKHO TOJIKOBaTb KaK JecpeKTbl B PaSBHTHH OTPOCTKOB. 
Ho He MeHbIUe OCHOBaHHH HA MpesnoJO*weHHA, YTO OHH ABJIAIOTCH Paspesamu 
yepe3 HeOOblualiHO BOJIHUCTbIe OTpOcTKH. B sTOM CJIy4ae KOUbILa C THaMeTpoM, 
MeHbLIMM JHaMeTpa OTPOCTKOB, OyLYT COOTBETCTBOBATh Cpesy wepes UX OOOJOUKH, 
UTO JleaeT NOHATHbIM HaIH4uve B TAKUX CYIAAX JIMINb OMHOM Op aHHYNTebHOU 
MeMOPaHBbI B KOJIbILaX MCHbIUMX Pa3MePoOB. : 

JIO60NbITHDI JleTaIM CTPOCHHA MeCT MlepeXOfa MONOCTeM OTPOCTKOB B IHTO- 
Wla3My KJIeTKH WH TepexoyoB HX OOomoyeK B KJleTOUHYIO MemOpany. Huorga 
BCTpeyaloTCA KapTHHb! (PHC. 26), CosqaiollMe BUeyaTeHHe, ITO COMepXUMOe 
TomocTeil OTPOCTKOB MpofouwKaeTcA B alluKaMbuyIO WMTOMIAsMy. ITO cosfaeT 
JOXKHYIO HO3MI0 (2) HasH4YHA ONOPHOTO KOPHEBOrO allliapaTa HJM MpOHHKHO- 
BeHHA MHTaTesbHbIX BelljecTB B KsleTKy. B jelicrBuTeMbHOCTH 9TH MUKpooTo- 
rpacbuu jator Ham H306paxeHHe Cpe30B, pole AUIMX He Yepes MeHTp 6a3aJIbHbIX 
yacTeli OTDOCTKOB, a Yepe3 HX KpaeBYyIO 30HY. CuleyyeT yYecTb TakxKe U TO, YTO 
yacTo HaGJIOMaloTcsa CLy4al BOJIHHCTOCTH (pHc. 2 O) XOfa OTPOCTKOB, a Takxe, 
UTO B HYxKeslexKalluX COAX OTPOCTKH MOLryT HATH MO HalipaBJeHHusM, He 
MapasJieNbHbIM HallpaBseHHIO XOJa OTPOCTKOB, NOMaBUIMX B IWIOCKOCTb Cpe- 
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3a. OTH OOCTOATEIbCTBA J[ealOT BO3MOXKHbIMH — IPH H3BeCTHbIX yrwlax MJIOC 
KOCTH Cpe3a IO OTHOLeHHIO K XOJY OTPOCTKOB — pa3spe3bl Kak Yepe3 OTPOCT4 
KH, JiexKalliMe Ha pa3HbIX YpOBHAX (puc. 2e), TaK HM Yepes yacTKH WMTOMIA34 
MbI, B KOTOPbIX HW2KeJlexKalllHe OTPOCTKH OKaHUMBAIOTCA. | 
CTaHOBHTCA NOHATHBIM HepesKoe IIpHcyTcTBHe ocoGoro «com» (pue. 2a,6,BC 
B aluKaJbHol YacTH WHTOMMASMbI, UyUlero MapawiebHO KJIeTOUHOM MemOpakze. 
Sra WioTHadA 30Ha, C KONeOIOULeHCA B 3ABHCHMOCTH OT HallpaBJIeHHA cpe3a O H 
310 no 620 my TonuiMHO, YacTO MpeycTaBrseTcs cua6oBomOKHUcTOH. Mxoryar 
B Hell MOXKHO Pa3JIMYHTb OKPYTuble TesbUa; [HaMeTP UX COOTBETCTBYeT HaMeTp 
oTpocTKoB. Huxe, NoJ STHM CJIOeM, HAXOAHTCA CBeTIAA 30Ha, MOUTH COBeplleHHOh 
cBoOoOJHAaA OT BKIOUeEHHH. ITa 30Ha, rayOuHOH jo 8 p, 3anoHeHa JIHLIb JOBOJIb-) 
HO KPYUHbIMH IHTOMNMAasMaTH4YeCKMMH TpaHyNaMH, JHaMeTpOM OKOJIO 220 A, 
B mectax Mepexoja o6o00ueK OTPOCTKa B KJIeTOUHYIO MeOpaHy (puc. 2 @)| 
BUJHO,YTO KJIETOUHAA MeMOpaHa CHJIbHO YIWJIOTHAeTCA, ee J.BOHHbIe MeMOpaHbI CTa-| 
HOBATCA MOUTH Hepa3sJIMYHMbIMH, a OOWaA ToNMHHa JelaeTCH IpHMepHO BH 
2,7 pa3a MeHbiue, YeM TOJMMHHA OOOMOFeK OTPOCTKOB. 
Mexkk.leTOUHbIe MeMOpaHb!l COCeAHUX KJIeETOK Y BePIIHHbI alluKaJIbHOW wacT i 
KJICETKH, B CBOIO OYepeb, HECKOJIbKO OTJIMYAIOTCA OT NOrPpaHHYHbIX KJICTOUHbIX} 
MemMOpaH. J[BoHHaA Ipupoja KsIeTOUHbIX MeMOpaH 3][eCb CHOBa CTaHOBHTCA or-| 
YeTJIMBOH (puc. 2 uw). S| 
PaccTosHve MEXKAY OTeJIbHBIMH COCTABJIAIONIMMH MeMOpaHaMH paBHO 52 A 
a HX OOWlad TOMMMHA BMecTe C IIPOMeXKYTOUHBIM cI0eM 158 A. | 
MemOpaubi coceqHUX KJeTOK HAYT MOUTH BIJIOTHY!O pyr K APyry, H HUKaKUX 
M@2KKJICTOUHbIX TIPOCTpaHCTB B KHIUeUHOM 3mHTenuH Parascaris equorum, Kaki 
HW B KHUICUHbIX SMHTeIHAX PAa H3SYYeHHIX (bopM, He HaOmoqaetcs. JI nub} 
y CaMOH BeplIMHbI KIeTOK HaYMHaeTCH Ca6oe pacxo*wjeHHe MeMOpaH coce,HHX f 
KJIeTOK, KOTOPOe, BUpOYeM, He MpeBpluaeT 9D A. 
Takum o6pa30M, Ha OCHOBaHHH H3y4eHHA YJIbTPacTPYKTYypbI WleTOUHOH Ka- 
@MKH MOXKHO OTMeTHTb CuJle/lyrollee: 
1. Uerounad KaeMKa SABIAeTCA CJIO%KHO OPraHH30BaHHbIM OOpasoBaHvem 
HM COCTOHT H3 MHOXKeCTBA IVIOTHO PaCMOJIOHKeHHbIX NaJOUKOBHAHbIX OTPOCTKOB,| 
3HaYHTeIbHO YBeJIMYMBAaIOWMX KJeTOUHY!IO NOBepXHOCTb (B 385 pa3). 
2. OTPOCTKH, ABMAIOUIMecA NambuecOpasHbIMH BIAYHBAHHAMH KJIeTOUHO!} 
MeMOpaHbI, B CBOIO OYepeb OOMaalOoT CIOXKH‘IM cTpoeHHem. IlonocTb ux orpa- 
HHYeHa JBOMHOH OOoOUKOH. Kpome Toro, HMeeTcaA OOMan JIA Bceli WleTOUHO!! 
KaeMKH MeMOpaHa TOJMHHOH ~217 A. 
3. B kmeTKaxX KHWeYHOrO SNMTeIHA HAKAKUX ONOPHbIX CTPYKTYp He OOHAa- 
Py2KeHO; 10-BUAMMOMY, 3TY PYHKUHIO HECYT XOPOWIO pa3sBuTble HHJMBHAYaJIbHbIe} 
OOOJIOUKH OTPOCTKOB H OOULaA MeMOpaHa IWeTOUHOM KaeMKH. | 


MucrutyT MopdouorHu 2KHBOTHBIX Tocrynusio 
um. A. H. Cesepmosa 6 X 1958. 
Axkajlemun Hayk CCCP 
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CHCTOJIOFH A 


b. b. ®YKC 


PHCTOXHUMHA POChOMOHOSCTEPA3 NPH PEFEHEPALLHMK 
M JEPEHEPAWMH HEPBA TOCJIE NOBPEXKEHHSA 


(IIpcOcmaeaexo axademuxom H. H. Anuuxoesim 19 XI 1958) 


B nopelee BpeMA NOABHJINCb padorTel, NOCBAULCHHbIe H3y YeHHIO NOKa M3 allun 
KHCJIOH PocPoMoHOscTepasbl B HOPMAJIbHOM H MOBpexkeHHOM Hepse (3, °, 7, 
9, 10, 12 15, 18 19), B HOPMaJIbHOM HEPBHOM BOJOKHe 2H3MM HalileH B aKCOHe 
HM MAKOTHOM OOoMo0UKe. YcueHHe OKPalMBaeMOCTH HEPBHbIX BOJIOKOH B IeH- 
TpaIbHOM OTpe3ke epeceyeHHOrO HePBa MHOFHe aBTOPbl PaCCMaTPHBaIOT He 
Kak CJI€(CTBHe MOBbIILMeCHHA AKTHBHOCTH 9H3MMa, HO KaK pe3yJIbTaT U3MeHeEHHA 
(PU3HKO-XMMUHYECKHX CBOCTB BOMOKOH. Llenounaa doctbomonosctepasa Haliqena 
B MH9JIMHOBOHM OOos0UKe HB axcoue (%, ®, 7, 1°, 15, 18) HopMambHoro HM NOBpex- 
JleHHOTO HepBa. 

B nactosmeli paOoTe MbI CTaBuM 3a/ayy mpocequTb ZuHamuKky docdomo- 
HOSCTepa3s B PereHePpHPYIOlleM HM WereHePUpPytiollleM HEPBHOM BOJIOKHE HM COmNO- 
CTABUTb Pe3YJIbTaTbl HCCIeOBAHHA C pe3YJIbTaTAMH, NOJYYeCHHBIMM Mp No- 
MOIH MMMperHallMOHHbIX MeTOJOB. C sTOH Weblo HaMu ObIIO nocTaBeHO 78 
OMbITOB C Mepepeskol CeJaIMULHOFO HEpBa Y KPOJIMKOB, COOaK MH KOMIeK, a TakxKe 
ACCeELOBaHbl CeaJIMULHbIe HEPBbI, B3ATbIe y 15 KpomuKOB, 5 coOaK u y 2 TpynoB 
joe, yMeplwux oT OosesHe. B 31 onbite Ha X2KHBOTHBIX B ICHTPasIbHOM H, 
B 4WacTH CJlydaeB, B NepudepHyuecKOM OTpe3KaX HepBa UCCMeLOBacb KHCIaA 
M wlelouHan cbocdomonosctepasbl. B ocTaJIbHbIX OMbITAX MPHMCHAMHCb MeTOJII 
uMMperHalu no bunbmosckomy—TI poc, oxpacka no IlInuinmeepy u mo Ban- 
TH30HY, BbIABIANMCbh (epMeHTbI CYKIMHOKCHa3HOH CHCTeMbI H MYKONOJIN- 
caxapuybl. B akcmepHMeHTe MpenapaTbl 3a6upaducb WIA HCCIeOBaHHA Yepes 
1;3; 6; 10; 15; 20;25 u 30 cytok u uepes 1,5;2;2,5;4 wu 6 mec. mocne 
onepalluu. 

C lesbo BbIOOPa ONTHMAJIbHOM TEXHUKA MOLTOTOBKH CpesoB WIA UCCIeLOBa- 
Hua boctomoHosctepas wepHcbepHyeckoro HepBa MbI UCHbITaIM CJleyrollHe 
BapHanthl: 1) duxcalluu cBexero KycouKa B 80° cnupTe, MpOMbIBKa, pe3Ka Ha 
3aMOpaxKUBalolleM MMKPOTOMe, HHKyOalluA; 2) duKcallua, NPOMbIBKa M MHKy- 
Oallia Weoro KYCOUKa HepBa, 3a/IMBKa B NapacdwH, WSrOTOBeHHe Cpe3OB, UH- 
KyOallusa; 3) dukcallua, 3aMBKa B NapaduH, n3roTOBJeHHe cpes0B, HHKyOalluA 
etapa HApOBaHHIX Cpe3soB; 4) USTOTOBJIeHHe Cpe30B U3 CBexkesaMOpOxKeH- 
HOrO KycouKa HepBa, (PUKCalluA CpesoB B CNUPTe, MPOMbIBKa, HHKYOallusA; 5) us- 
rOTOBICHHe MWJIeCHOUHOTO Mpenapata U3 cBexKero HepBa, PukKcalluA B cnupTe, 
IpOMBIBKa, HHKYOallns. 

Hansyuune uw ocraTouHO cTaHapTHbIe pe3ybTaTH OLIN NOMYYeHI B 
TpenocieqHeM MU MoceHeM BapvaHTax. 

B HOpMaJIbHOM HepBe KHcJ1aa Cpoc*PpOMOHOsScTepasa NOKAaNU3yeTCA B aKCOMa3- 
Me HU B MAKOTHBIX O600UKAX BOJIOKOH B CTCHKe MeJIKHX apTepHii H BeH, a TaK2xKe 
B COCYAMCTEIX OKOHYAaHHAX B 9mMHeEBpHH. B MAKOTHBIX COONOUKAaX OKpallH- 
BAIOTCA Apa WBaHHOBCKUX KJIeTOK H CaM MM9UMH, HMeIOIMH Ha Mpenapatax 
3epHucToe cTpoeHue. ManoakTuBHad wWlenouHad cpoccomoHosctepasa HMeeTcA 
fOIbKO B MAKOTHBIX OOON0UKAX, EbICOKOaKTHBHaA — BbIABJIAeTCA B SHAOTeIMU 


<aNHJJIAPOB HepBa. 


O6paGorKa CBexKesaMOpOXKeHHbIX Cpe30B.. HEPBa AUPOPaCTBOPHTeMAMH OC; 
jlaOldula, HO He YHHUTOKAaIa aKTHBHOCTH (epMeHTOB HM He MeHAJa UX TOMOrpa- 
buio. OdpadorKa cpe30B %HpOpacTBOpHTe/AMM Bella K TOMY, UTO MAKOTHBIG 
oOOOUKH He OKpalmBasnucb mo WnunpMetepy. B BoxHbIxX pacTBopax M3 Hey 
(PUKCHPOBaHHEIx Cpe3oB OLICTpO TepAacb KuCad cocdatTasa, uero He ObIBaJIO 
ecIM Cpe3 MpeLBapHTebHO Opi OOPaGoTaH OXJaxKCHHBIM CIMpPTOM. ! 

«YcToituHBOCTb» MH9IMHOBOH O6OMOUKH MaaeT mocJe OOpadoTKu Kycoulgy 
HepBa xMpopacTBopuTeiaAmMu. Tak, 3aMOpaxKHBaHWe HepBa TocuJe (bukcalla 
B OXJaKJCHHOM CNupTe H MpOMbIBKH B Bose BefleT K pacnally MAKOTHOM 060+ 
JIOUKM Ha PpyMMbl PTpanyl WIM Ha OTAeJIbHbIe TPaHybI, COMepRKalWe AaKTHBHBIE 
dboctbomonoacrepasbl. [panysbl uMeroT ccbepuueckyto (opmy. Oun BOJOHEpacTBOy 
PMMbI M He MPOHHKaIOT yepes KOMMOLMHHYIO IWIeHKY, KOTOPpOH 3aKpbIT cpes. 

Tlocre TpaBMbl. aKTHBHOCTb KHCOM (occoMoHOscTepasbl pe3KO HapacTaetl 
B aKCOHAX HM MAKOTHEIX OGOMOUKaX HeOO/IbUIOrO OTpe3Ka HepBa, OM KahMeroy 
K MecTy TpaBMbI. I loppluieHHe AKTHBHOCTH WeOUHOU (pocaTasbl He3HayHTe bHO 
Ilo Mepe 06pa30BaHHA WeHTpasIbHOM HeBPOMbI MO2XKHO BUAeTb, UTO AKTHBHOCTHH 
Kucaoli occtboMOHOscTepa3bl NOBbILeHa Ha BC€M IIPOTAxKeHHM HOBOOOpa3z0BaH- 
HbIX HePBHBIX BeTO¥eK, HO OcOOeHHO BelMKa B KOsOax pocTa.. ee | 
| Msi mpousBeiHw doToMerpuio mpenapaToB mp momom” mMuKpodoTomerps 
M®-1. CpaBuuBanca yuacTOK WeHTpaJbHOTO, OTpe3sKa, HepBa y MeCcTa’ TPABMBy 
(II 30Ha — cm. Ta6. 1) u.yuacTOoK HepBa, PaciOJIO%KeHHbIM MpOKCHMaJIbHeS 
(III sona).. Oka3zanocb, 4TO NepHoOA HaMOO/IbINeH AKTHBHOCTH 39H3MMa COOTBeT 
cTByet 1—2 Mec. nocle TpaBMBI. ; a 

a Taoauna 4. | 


Kpoyuk _Kpowuk Co6aka | Kpomuk -Kpoamuxk Co6aKka 
Ne 78, anuT.| Ne 79, qaur.| Ne 5, qnur. | Ne 10, qnut.| | Ne 5328, | Ne 58 yaut, 
onbita onbita OMbiTa onbiTa Aut. onbi- onpita 


4 CyTKH 6 cyt. — 10 cyT. 45 cyT. Ta 75 cyt. | 4180 cyt. 


M1 II 
30Ha | 30Ha, 


II 
soHa 


III Il 
30Ha |, 30Ha 


i TTY II Ill 
30Ha | 30Ha | 30H® 


Ill II 
30Ha | s0Ha 


PE eur 
30Ha | 30Ha 


‘TIponyckanne (cpequaa) 42,4] 108,0} 23,6] 102,0] 19,6] 97,0 | 26,0} 82,7 | 57,3] 105,8} 74,9 | 82,2 
Uucio usmMepeHuh ] 50 |. 50. 50 50 }|' 50 50 50 50 50 50.9] 5O 01.150 
Cpeauee KBagpaTHunoe OTKJO- ; ‘ ; , : 

Henne 20,8 |) 2851] 19,4) 29,9] 44,8] 28,2 |°36,5] 44,3). 43,4. 45,71 45,0] 41,5 
Oun6«a 2,91 (3,9), 2.74, 8,6F, 2,0 °3,9:|- BoA 2,04) 459 |p) 22]: eddy do 
PasnHocTb 95,6 UA 77,4 96,7 48,5 Ce ae 
-Owu6Ka pasHocrn | | 4,3 4,2 3,8 , 5,4: NAS "2°60. PI 
OTHOCHTEbHBIM MpHpocT ONTH- , : Z 

yecKOli nioTHOCTH BO II 30HE ee : 

CpaBHUuTewIbHO Cc III sono, | - 0,9405 0,6355 | 0,6955 (|), 0,5024 + |) 0,2672-( |) ‘0, 0414 | 


IIpumeuanne. 4. II 3s0na—sona tpasmu, III 30Ha — pacnonoxKenHad MpoKcumaub- 
Hee o6acTH’ moBpexkeHua. 2. [Iponyckanue BpipaxkeHO B MUJIIMMeTpaX IIKasIbl rabBaHo- 


fh | i , i Io Bees 
Metpa. Ontuyeckad [NMOTHOCTD (9KCTHHKUMA) BblunCeHa [No dopmyse C=lg pr Tue C= 


-OKCTHHKUA, Tp— HHTCHCMBHOCTD cBefa, mpomegmero uepes II] sony, u J — uHTeHCHBHOCT 
cBeTa, lpomwesmero yepes I] sony. : ; 


Sacy2KUBaeT BHAMaHMA (pakT pe3KOFO MOBbIMeHHA OKpalllMBaeMOCTH coed 
HUTeCIbHOM TKAaHH HeBPOMbl pH BbIABJIeHHH WeOYHO CocPomoHoscTepasbl Ha 
10 feHb, nocie TpaBMbl. ' ee i cy | 

B nepuepw4eckoM otpesKe HepBa CKJlafbIBaroTca {Be 30HbI. B. koporKoll 
30He y MeCTa TpaBMbl TakxKe OTMC4YeHO MOBbIMeHHe AKTHBHOCTH. KucOH doco 
MOHOSCTepa3sbl B AKCOHaX HW MAKOTHEIX OOONOUKaX B TeYCHHe ,HeECKOIBKUX Hell 
nocle. NOBpexeHHA. gr 

Ha 6; 10 4 15 Hm B mepudepHueckom oTpesKe OOpasyrotca oBON LEI. AKCOHBI 
B oBOUAAaX paciaalorcA Ha OOPbIBKH, M 3epHa, CosepxauiMe Kucy1o Pociatasy.| 
Hauvnas c 10 Ha akTMBHOCTh PoctomMOHoscTepas MocTeneHHO Majaer BO BHYT- 
PeCHHUX, a 3aTeCM HB HapyKHbIX COAX OBOMAa. te ) | 

Hexoropnte, aBroppt (°, 1°) cKOHHEI, paccMaTpuBaTb. ycumeHne OKpacky| 
HEPBHBIX BOJIOKOH (IIpH BBIABJeHHH KucON cocdaTasbl) B OOacTH TpaBMbl 
906 


Puc. 1. TlosbmuenHue akTHBHOCTH KUHCAOl Puc. 2. BpicokaXt aKTHBHOCTb KHCsOH doc- 


(pocctoMoHoacTepa3bl B HeEPBHbIX BOOKHAaX (poMoHoacTepa3bl B KOMOax pocta Ha 20 WeHb 
UWeHTpaJIbHOrO OTPe3Ka HepBa Yy MecTa Mo- pereHepanun. Ox. 20, 06. 20 (anoxp.) 
BpexkeHHA. CyTOuHbIli onbiT. OK. 7, 06. 10 

(anoxp.) 


Puc. 3. Ilenounaa cboctbomonosctepasa B Puc. 4. Kucaas tocctbomonosctepa3a B TepH- 
ILCHTPaJIbHOM HeBpome Ha 10 WeHb pereHepa- cbepHuecKOM OTpe3ke HepBa Ha 3 eHb mocwe 
uuu. OK. 5, 06. 10 (amoxp.) nepepesku. Ox. 10, 06. 10% (amoxp.) 


YAH, 1. 125, Ne 4, Dyke 


le Kak HCTHHHOe yBeIMYeHHe AKTHBHOCTH 9H3uMa. Ja ucKMOUeHHA Mpelno- 
jaraeMblx (AudpysHouHEIx wu acopOuMonHElx) apTedakToB MBI ped pHHAIH 
AeHYIOUMe KOHTPOMbHble HCCMeNOBAHUA* CO CEAYIOWNMMH pesybTaTaMH (nepex 
HKyOallueli Cpesbl 3aKpPbIBaIHCb KOsMMOLMEHOT IIJICHKOM). 

1. IIpu unky6atun HecdbuKcupopaHHnrx Cpes0B pa3Hulla B OKpacKe Mexk,Ly 
‘OHO TPaBMbI WU MPOKCHMAJIbHbIMM OTAeaMM HepBa CoXpaHsAvacb. 

2. HarpeBanue cpe30B Jo 90° B TeyeHve 5 MUH. Mpesqynpexkyao oKpacky 
IOPMaJIbHOrO HM pereHepHpytoulero HepBHOFO BOOKHA. 

3. JloOaBeHve B MHKYOallMoHHO!i cMecu dTopuctoro HaTpusa (0,01 M) taxxe 
Ipelynpexkalo oKpacky. 

4. IIpu uckmouenuu rautepocochata u3 HHKYOalMOHHOL cmMecn HOPM&l b- 
ioe HM pereHepupyroulee BOOKHA He OKpalllMBayincb. 

5. Onpits c aqcopOuneli oprodocdara HaTpua NoKasanu, YTO u36upaTembHaA 
UicopOUuA STOO BelecTBa pereHepHPYIOULMMU HeEpBHBIMM BOJIOKHaMH He HMeeT 
fecTa. 

6. [Ipouspoquaacb unkyOallua Cpe30B, HHaKTHBMPOBaHBLIX HarpeBaHlem, B 
IPHCYTCTBHM MepeKHcH BOOpoga pu 37°. JtoOaBsienue nepekucu Bosoposa 
MeO CleACTBHEM MOcTeMmeHHOe pacilenieHHe riniepodocdata (pH unKxyG6a- 
[MOHHOM CMeCH KOHTpomupoBasca). Takum o6pa30M, XHMM¥eCKM BOCIIpON3BO- 
WICH BeCb WHKI peakIlMH, IpucymMx mMetoxy Tomopu, B ycnoBuax, Korma 
IKTHBHOCTb 9H3UMa Oplia MOJaBeHa. OrcyTcTBHe OKpacKH HOpMAaJIbHBIX ui pere- 
leCpUpYrolllMX HePBHbIX BOJIOKOH B TaKHX YCJIOBHAX CBHJeTEIbCTBOBAIO MPOTHB 
DU3HKO-XUMMYecKOro OODACHEHHA YCHICHHA OKpacKH pereHepHpyroulero HepB- 
{Oro BOJIOKHAa. 

7. Ilpoussoqutacb MHKyOalluaA cpe3a, He MOfBeprilerocd MHaKTUBaluU 
IpH Temnepatype 4° c JoOaBeHuem nepekucu Bofopoga. B Taxux ycnoBusax 
akyKe HMeJIO MeCTO XHMMYeCKOe paculeleHue Tinwepodocdata c ob6pasoBa- 
iueM OpTodocdata cBHHia. Ho B oTanune oT I. 6 He Oblwia HHAaKTHBUpOBaHa 
DOC(POMOHOSCTepa3sa H OTCYTCTBOBAIH BCAKHe pyre (bu3sHKO-XUMMYeCKHe H3Me- 
ieHHA TKaHH, CBA3AHHbIe Cc HarpeBaHnem. IIpu Tako mocTaHOBKe OMbiITa Take 
TCYTCTBOBaa alcopOlua oOpasyrouleroca opTodocdata CBHHUa HepBHBIM 
OIOKHOM. HepBHoe BOJOKHO He OKpallIMBaJIOcb. 

8. WnxyOaltua cpe3a B MpHcyTCTBHH mepeKHcH BoOposa HM HHTHOUTOpa — 
TOpHcToro HaTpHA — pu 37° Aana aHanorMuHble pe3yJIbTAaTHl. 

-TakuM o6pa30M, TenmoBad MHaKTHRAaWHA KUCIOH coccbomoHnoscTepasEl, 
OpMoxKeHHe aKTHBHOCTH (bepMeHTa HH3KOH TemMMepaTypou MW Mpu NMOMOLIM HHTH- 
aTOpa aH OHHAKOBble pe3yJIbTaTbl — OTCYTCTBHe OKpacKH B YCJIOBHAX, 
orga HMeJIO MeCTO HelpepbIBHoe OOpas0BaHHe OpTodocdata CBHHIa. 

9. Ilpu wuky6allun B cmecuH, He COJepxKalllelt a30THOKHCOFO CBHHIa (B Te- 
e@HHe HeCKOJIbKUX 4acoB), C MOCeLyoulel HUHKyOallMel B CMecH, He cosepxKa- 
lei rmutepodocidata, c oO6aBseHHeM WIM 6e3 LOOaBseHHA NepeKucu BOsOpOra, 
lepBHbIe BOJIOKHa He OKpaluuBaucb. Ip nomoulH STHX ONBITOB, M0-BUAMMOMy, 
TallOCb HCKJIOYMTb BO3MOXKHOCTh H3ONpaTeIbHOl alcopOunN rinwepopochata 
laTpHaA Kak MpHuHHbl Oomee HHTCEHCHBHOH OKpackH pereHepupyroulero HepBHOrO 
OlOKHa. 

10. IIpu uaxy6aluu B OMHOM cocyye ABYX Cpe30B, OMMH M3 KOTOPBIX ObIT 
pelBapUTeIbHO HHAKTMBHpOBaH HarpeBaHweM, OKa3al0Ccb, 4TO HeMHaKTHBH- 
OBaHHbI cpe3 Obl XOpollo OKpallieH, TOrqa KaK HHAKTHBUPOBaHHbli He OKpa- 
IuBasica. TeM caMbIM Oblla HCKJIIO%eHa BOSMOXKHOCTh AupPpysun u afcopounn 
yoctpOMOHOSCTepa3bl H3 Cpe30B B pacTBOpP HM U3 pacTBopa B cpes. 
¢ Kak moka3aHo panee (7), MoABeHHe KuCOM (poctaTasbl BOKpyr HOBOOOpa- 
OBaHHOrO akcoHa coBMayaeT c nosBAeHHem uMMAOB. IIpuBedeHHble B HacTos- 
lei CTaTbe JaHHble MOKa3bIBaIoT, UTO MakeHHe AKTHBHOCTH 9TOTO 9H3UMa B MH- 
TaJIbHOM OTpe3Ke HauMHaeTcA MpakTuyecku oce 10 AHA OT MOMeHTAa MOBpex- 
CHUA, T. e. Tora, Korma ('’) HauHHaoTcA XHMMYeCKMe H3MeCHeCHMA JMMMAOB, 
COMMU OB B YacTHOCTH. 


* Cm. Takzke (3,5), 
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ConoctaBjleHvie BbILMeOMHcaHHEIX PaKTOB c JMTepaTypHbIMH (1, ®, *) H cob} 
CTBCHHBIMM JaHBbIMH, NOYYeHHBIMM Mp NOMOMIM HMNperHallMOHHbIX MeTOAMK 
TO3BONAeT 3aKJIOUMTb, YTO MOBbILIeHHe aKTMBHOCTH KucOH cocdaTasbl Mpo) 
UCXOLUT B 30HE YCHJICHHOrO HOBOOOpasoBaHHA HepBHBIX BeTBeli (B NOBperk eH 
HbIX H HOBOOOpas0BaHHbIx BOJOKHax, a Tak?Ke B KoONGax pocta). Manaraempld 
(pakTbI, KaK HaM KaxKeTCH, MOATBepxAaioT runotesy ("') O MOBbILeHHH COMeHE 
BeILECTB C MpeoOsalaHveM CHHTe3a B 30HE HOBOCOpas0BaHHA HEPBHbIX BOJIOKOH | 
Peub ueT 0 MeCTHOM YcusIeHHu OOMeHa, KOTOpoe He paclipoctpaHsetTca Ha 
BeCb aKCOH H KOTOpOe Ha MepBbIX NOpax HaOs1OfaeTCA flake NpW OTCYTCTBUH 
CBA3H C TeJIOM HepBHOH KeTKH. OMHakO HeT CCHOBaHHH TOBOPUTb 0O aBTOHOM 
HOCTH 9TOrO Mportecca (1), u6o (1°, '*) Ha Apyrom KoHUe yceyeHHOrO Heipond 
B Tele HepBHOM KeTKH TakxKe HaGJIOLaIOTCA HSMCHCHHA aKTHBHOCTH depMen) 


TOB. | 

JlanbHelitiee u3yueHHe COMeHa BelleCTB B MOBpeKIEHHOM HepBe NOSBOAUTY 
110-BHJMMOMY, aKTHBHO BMeLIMBaTbCH B Mpolecc ero pereHepalluv NyTeM Me# 
CTHOrO HM OOulero BO3LeHCTBHA Ha HeEKOTOpble CTOPOHb! COMeHa pereHepupy1) 
ulerO HepBHOrO BosOKHa. 


) 


HopocuOupeKuli WHCTHTYT Tloctynuao 
BOCCTAHOBUTeIbHOH Xupypruu 7 VII 1958 
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Hokaagp Akagemun nayr CCCP 
1959. Tom 125, Ne 4 


PHAPOBHOJIOLH fl 


Ji. A. POSEHBEPY, HW. Bb. YJIAHOBCKHH u FO. M. KOPOBHH 


BJIMAHHE BAKTEPHM HA KOPPO3HIO HEP)KABEFOLIHX CTAJIEH 
B Y3KHX 3A30PAX 


([Tpedcmaeaeno akxademuxom B. H. Mflanownuxosoim 23 XII 1958) 


Hepxkapeioulue CTasiM B Y3KHUX 3a30pax B MOPCKOili Bole MOABep2KeHbI HHTEH- 
MBHOW KOppo3uu (°~’). B cBa3H CO 3HaUMTe/IbHBIM BIMAHHeM OakTepuli Ha 
polecc Kopposuu (?, *) MpeycTaBaaer uHTepec u3yueHHe pasBUTHA OaKTepHit 

3a30pax. Pa3pyilleHuaA B 3a30pax ABMAIOTCA, B OCHOBHOM, pe3YJbTaTOM pa- 
OTbI rasIbBaHMyeCKMX Nap, MpHyeM MOBePXHOCTb 3a30pa paOoTaeT aHOjloM, a 
Kpy2Kaiollad MOBepXHocTb — KaTogom (°~’). Hamm nHa6ioleHua moKasain, 
TO KOPpO3HOHHbIe IpOleccbl, HMeiOlMe MeCTO B 3a30pe, OKA3bIBAaIOT pelliaroulee 
IMAHHe Ha %KU3HeMedATebHOCTh OakTepnli. B cBA3H Cc 9THM aBTOPbI M3y4aH 
a3BUTHe OakTepuii Kak IIpu paOoTe 3a30pa B KayecTBe aHosla, T. €. Kora yxe 
yillecTByeT Ha MOBe€pXHOCTH CTa/IbHOM MWwaCTHHKM TasibBaHwyecKaa Mapa, Tak 

AO BOSHHKHOBeHHA FasIbBaHHyecKOH Mapbl 3a30p — OKpyKarollaa MOBepx- 
(OCTb. 

B ombirax Obl OOpas3ibl 43 HepxKaBeouux crane 1X13 u 1X18 H9T 
a3smepom 50101 Mm npu sa6opatopHprx uccieqoBaHuax u 240 1804 MM 
pu UcibITanHax B MOpe. IloBepxHocTb oOpa3uoB WIHdoBasacb Hu Mepel 
CMbITaHHeM O6e32xKHMPHBallacb CNHPTOM HM dulaMOupoBaslacb Hal ciHpTOBOK 
OpeKOH. OnbiTb! MpoBo,umHcb Ha UepHom mope. Cpesloi Aa HcnbITaHHH B Jla- 
OpaTOpHblx YCJIOBHAX CJYKHIa HaTypaibHad MOpcKkasn Boga. Heo6xoqumasx 
einuuna pH jocturajacb WoOasKol HCl. Onpitst ctaBunuch c Vibrio desul- 
uricans, Leptothrix crassa, Pseudomonas fluorescens liquefaciens u Bac. 
aycoides. _Kpome Toro, BeHcb HaGJIIOeHHA Ha CooGuecTBOM Call pOcpHTHbIX 
akTepHH MOpPCKOH BOJbI HM Hall KYJIbTYPOH, BbIeeHHON HS 9TOrO COOOmleCTBa 
“TIpeBaupyiouel B HeM,— yCJIOBHO Ha3BaHHo Hamu K-1. Sapaxenne Oak- 
€pHAMH OMbITHBIX KOOC 1 A MOpCKOL BOAbI MpOusBOLNAOCD 2 MJ *KULKOM OouI- 
YWIKH KyJbTypbl Bac. mycoides unu Pseudomonas fluorescens, utu Lepto- 
hrix crassa, uu K-1, nomyueHHol myTem cMbIBa 2—3-cyTOUHOM arapoBol KyJIb- 
yppt 10 ma Bogut. B cayuae Vibrio desulfuricans B onbiTHy10 KOMOy BHOCHI0Cb 
Mi 5—7-cyTouHOH KysJIbTypbl Ha KuDKONH cpege Taycona. SaparkeHne OMbit- 
bBIX KOO CanpOpuTHbIMM OaKTepHAMM MPOU3BOAMIOCb IyTeM BHECCHHA B CTC- 
WIM30BaHHble KONObl HaTypaibHOl mMopcKoH Bom. Jima yuera OakTepun, 
pIDOCIUHX Ha CTaIbHOM MlacTHHKe, C MOBepXHOCTH OOpasloB MpOUsBOAMICA 
ockO6 (7). KomuaecTBo *Kee30- H JlecyIbpypupYywuux OakTepul OMpeed ANOCb 
YT€M MUKPOCKOMMPOBaHHA Ma3KOB, OKpaleHHbIX KapOOJOBbIM SPHTPO3HHOM, 
CTAIbHbIe OakTepHuN MOACUHTHIBAIMCh UaleYHbIM MeTOXOM Ha IMacTHHKaXx 
ATTA. 

PlasButuve GakTepulh npupadote.3a30p ab katie 
TBe aHOZa. Bcsy4ae, Kora Ha NOBeEPXHOCTH CTaJIbHOM WaCTHHKH BO3- 
UKaeT PraslbBaHuyecKkand Mapa, NOBepXHOCTb B 3a30pe aHOAHO NOJApH3ye4r4cs 
B pe3yubTaTe aToro noHMxKaeTcA pH stexTponuta. IpexcraBaAno HHTepec 
KIACHHUTb B HallleM Culydae BIMAHHe KaxKMoro H3 9THX (:haKTOPOB (aHOAHOH M0- 
Apw3alun HW WOHMxKeHHaA pH). 
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1. PacuerTbl 10 morepe MeTadJla B 3a30paxX Ha OUbITHBIX OOpasllax B Mope, 
a TaK2Ke HellocpeACTBeHHOe M3MepeHHe CHIbI TOKa FaIbBaHHueCKUX Map 3a 
30p — OKpyxalollad MOBepXHOCTbh NoOKas8aJlH, YTO aHOAHaA MIOTHOCTb TOKa 
yocTuraeT Mpumepxo 0,2 ma/cm?. B aTHx Mpesemax OblwiO ucceqOBaHO BHAHHE 


Puc. 1. YcTaHoBKa Ja Mccuezo- 
BaHHA BIHAHHA aHOMHOM MouA- 
pu3aluuH Ha pasBuTHe GOakTepuit. 
{— marasnu COMNpoOTHBJIeHHH, 
2 — 93JIeKTpOHMTHNeCKHK KJIIOU, 
3 — cTepuuibHai BaTHad mpoOxKa, 
4— aHOJHONOWAp H3y eMbI OUbITHBIM 
o6paseu, 5 — cTepHibHast Kova, 
6 — Musuamnepmetp, 7 — akky- 
MysATop, & — BclomMoraTeJbHblli 
oOpaseu, ciy2kalu KaTO,OM 


MH, HMCIOWMMM MecTO pH aHOAHOl nomApHsallun. Cpexa BOu3H aHOHO TOA- 
pu3syeMoH NOBepXHOCTH MNOAKMCIAeTCA BCNeACTBHe THApomH3a MpoOyKTOBs 


aHOHOl MOMApPHSalMM Ha pasBuTHe OakTepHi, 
Cxema MOcTaHOBKH ONbiTa IpHBeseHa Ha puc. 1, 
B ofHy 3 kKoNO B CTepHIbHBIX YCJIOBHAX| 
BBOMMIach Uccilekyemad KyJbTypa Oaxrepuli u| 
yKpelmAica OOpasey cTatu 1X13 (anon). B Apy- 
rylo KONOY BCTaBJIAJICA BCNOMOTFAaTeJIbHBIM 06-1 
pasell (KaTo). Kom6bt coo6ujanuch Apyr cApy-} 
TOM C MOMOMbIO BIe€KTPOJMTHYeCKOrO Kw104a.| 
SaTeM Ha OMBITHBIM OOpasell HakJalbIBalaCb He-} 
OOxOquMaad WOTHOCTh ToKa. I]poyomKuTesb-} 
HOCTb KaxKJlOro onbiTa Oblia 24 yac. 

BuiMaHMe AaHOLHOH Nomapusaluu Ha pa3sBuH-| 
THe pasJIMUHbIX OakKTepHH MpuMepHO OLMHAKOBO.| 
C yBeIMYeCHHeM IVIOTHOCTH TOKa KOJIMUeCTBO Ux} 
HelpepbIBHO CHMxKaeTCH. Kak BYHO 43 MpMBO-| 
JWMMBIX KPUBBIX (pHC. 2 a), OCOOeHHO pe3KO 3TO} 
CHM KeHHe HaOmiofaeTcA B HHTepBasle oT 0 ok 
0,04 ma/cm?. [Ipu miotrHoctu toxa 0,12—0,13} 
Ma/cM* KOJIHUeCTBO OakTepHit HeBeJINKO. . 

STO CHHKeHHe KOMMYeCTBa OakTepHii MOXK- 
HO OObACHHTb 9SJICKTPOXHMHMYeCKHMH ABJICHHA-| 


Koppo3uHu (°), 4TO cmOocoOcTByeT, Kak 
oTMeyaeT Pyakos (*), mpHodpetenuto 
MOJIOMKUTeIbHOTO 3apsjla NOBepXHOCTbIO 
MHKpoOHOH KieTKH. AHO,HO NomapH- 
3YeMaA MOBEpXHOCTb 3apsAxKae§rcaA MOO0- 
XKHTEJIbHO, H, ECTECTBeEHHO, OJLHOHMCHHO 
3apPA2KEHHbIe YaCTHIUbI, B TOM UHCyIe OaK- 
TepHH, OTTAIKMBAaIOTCA OT AHOJHOH M0- 
BepXHOCTH. 

2. B mopckow Bose UpokyktTamu 
KOPpO3HH Ha aHoJe, B 3acTOHHOM 30He, 
ABJIAIOTCA B OCHOBHOM KOHILeHTpUpo- 
BaHHbI€ paCTBOPbl XJIOPHCTHIX covlel 
MeTaJIJIOB, BXOAAIMX B COCTaB Hep2Ka- 
BelolleH cTamH (Fe, Cr, Ni u ap.)(°*). 
Tuapomus come 2THX MeTaJJIOB JlaeT 
KHCJIyIO peakWuio. BenecTBve 3TOrO B 
3430PaX MOXKET HMeTb MeCTO 3HaUHTEJIb- 
Hoe CHM xKeHve BenHMuMHE! pH. Ha ke- 
p2KaB erolle CTaJIH ABTOPaM IIpHXOLMIOCb 
HaOmioaTb cHHxKeHHe PH Jo 2,3 (*), B 
TO BpeMaA Kak pH moBepXHOCcTHBIx Bo, 
Yepxoro mops coctaBpasnet 8,3—8,45 (*). 
OjHako B JMTepaType MMeroTCa yKa3a- 
HHA Ha elle OobiIMe CHHXKeCHUA BewU- 
uuHbl pH (°). B coorsercTBuH Cc 3THM 


i 
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Puc. 2. Bawanve anogHol nomspusanun (a) | 
M BemMunHb! pH (6) Ha pasBuTue Oaktepul. | 
1 — Vibrio desulfuricans, _2— Leptothrix | 
crassa, 3 — Pseudomonas fluorescens, 4 — | 
campouTHpie OaktTepuu, 5 — K-l,;° 6 = 

Bac. mycoides 


BiuaHHe pH Ha pasBHTHe OakTepui uccmeloBalloch Hamu B mpezenax oT 8,0} 
no 1,0. Usmepenne Benvunnnt pH nponssoxunoch NOTEHIMOMeETPHYeCKHM CIO- | 
coOoM B Hauasie HB KOHUe onbita. [IpofommutenbHocth ompira 48 uac. | 

MccnelopaHua oka3aiv, TO NpH yMeHb_INeHHH pH passurue G6axtepnii | 
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HMKaeTCA CHaYala pesKo (B uHTepBaie pH 8,0—4,0), a3atem Gonee mejwieHHo 
puc. 2 6). Taka KapTHHa xapaktepHa Jia Bcex HccmelOBaHHBIx KYJbTYp- 
JCOOCHHO CHJIKHO YMeHbIUaeTCA KONMUeCTBO Canlpo@uTHblx OaktTepuii. 

Takum o6pasom, mp paOore 3a30pa B Ka¥ecTBe. aHOna raslbBaHnueckKoli napbl 
MCIOTCA ABa B3AMMOCBASAHHbIe ABJICHHA: aHOHad NONAPH3allua HW NOHMKeHHE 
H, pesko cuwxaiome pasBuTue OaxTépuii. CnefoBpateJbHo, B 9THX YCOBUAX 

Sa30pe KOJMYeCTBO OakTepHit AO2KHO ObITh HEBEMKO. STO NosTBepAMIOCb UC- 

NeAOBAHMAMM 3a380POB Ha CreMMaIbHbIX OMBITHBIX OOpasllax, YCTAHOBJICHHBIX 
Mope Ha 8 Mec. KoucTpykia 3a30pa NoKa3ana Ha puc. 3. K ‘nuacTuHam u3 
tamu 1X18H9T mpuxpehasauch texctonutopble walidst. Vicenelopaca 3a: 
3Op Mex]y TeKCTOJMTOBOH HW MeTaJIMYeCKOH MOBepXHOCTAMH. 
IIpo6st orOnpamuch 13 3a30poB, HMeBIIMX. 3HayUTeMbHOe paspy- 
ileHHe, a TaK2%Ke BHE 3a30pa ——C MOBeEPXHOCTH, OKpyrKalollleli 3a- 
sop. Kak BHAHO u3 Ta6n. 1, KomMYeCTBO OakTepHit B 3a30pax He- 
SHAUHTeJIbHO N10 CpaBHeHHIO C OKpy2Katollel MOBepXHOCTbIO. 


WM YH MS 


5 Puc. 3.. Kouctpykuua 3a30pa pH. ucliblranuax B mope. J — oOpas3el us 
HepKapeiomeh cramu 1X 18 H9T, 2— Texcromutopan walOa, 3 — paspyule- 
‘  HHe B 3a30pe, 4— TeKcToNHTOBbIM Gout, 5 — TeKcTonuTOBaA Talika 


‘“PasBpuTue OaKTe Pu BSAaSO0pPe AO BOSHUKHOBCHHA 
‘aph 8a30p—oOoKkKpyXKawWmlaaA NOBepxXHOCTS. Onbpithl aB- 
OpOB MOKa3bIBaioT, YTO MaJloe KOIMYeCTBO, OakTepHl B. 3a30pe, padoTarolllem 
KayecTBe aHoya (TaOn. 1), He MOKe? ycuJINTb TasbBaHHyeckyio apy HU, cule- 
OBaTeJIbHO, HE MO*KeT CYyW[eCTBCHHO BJIMATb Ha HH- 
C€HCHBHOCTh pa3pyLIeHHA B Y3KOM) 3a30pe. OHaKo TaOaunat 
aKTepHH MOFYT CHIbHO BINATh Ha CaMbIM MpOlece «pce ranppannuecKoli 
O8HHKHOBeHHA TaJIbBaHWyeckow appl. . iapbt Ha pasputhe GaKTe- 
MexaHv3M BO3HHKHOBeCHHA LaJIbBaHHueckux Tap pul. Uncno, canpodutupx 
a Hep2KaBeroulux CTaAX S3aKsloUaeTCA B cuenyio- OakTepuit Ha 1 cM® noBepx- 
jem. JIpH HapylleHHH MNaccMBHOCTH Ha KaKOM-HH- "001" CT@IPHOR maactHiky 


Yb yuacTKke MOBepXHOCTH HepKaBelouleH CTaJiu 
MeKTPOLHLIH MoTeHIMal. gToro yyacTKa cyBHTaeTcA Mi o6.| BS | BRE 
OTpHllaTeIbHy!0 CTOPOHYy, HW BO3HUKaeT FaJlbBaHu- 
eckaa'‘napa. Ilpu sTOM akTHBHBIl yaacToK urpaeT / oo Dea 
Ojlb aHOfla, a OKPyxKalollat 3anaccHpoBaHHax T10- 3 97 95452 
epXHOCTh — pOJlb KaToJa.. MeceqoBaHua, NpoBeeH- 3 55 1342 
bie. ABTOPaMH, NOKA3bIBalOT, UTO HEKOTOPble KYJIbTYPbI 4 = rk 
ro) 


AKTepHH,' UMeIOWMeCH B MOpCKOl Boe, MpH xopo- 
(eM HX pa3BHTHH HapylaloT NaccHBHOe COCTOAHHe 
epKaBelouleH cTamu. [Ip stom Ha6sloJaeTca CBHI 9eKTpOfHOTO MOTeHUN- 
Na B OTpHlaTebHyto cTOpouy Ha 150 MB u Oovlee NO CpaBHeHUlo C NOTeHWMasoM 
epxKaBelouleH CTaIH B cpefle Oe3 GaxTepu. Takum cOpa30m, OakTepHu MOoryT 
‘aTb OJHOW H3 NpHYHH BOSHHKHOBeHHA TaJlbBaHHuYeCKHX Map 3a30p — OKpy- 
aroulaa moBepxHocTb. Ilosromy mpefcTaBsseT 3HaYHTeIbHbIH WHTepec UuccJe- 
BaHve pasBHTHA OakTepHii B y3KHX 3a30paX flO BO3HHKHOBeHHA TaJib- 
IHHYeCKOH Mapbl. 

Vi3yyeHHe BAHAHHA OakTepHi Ha Mpollecc BOSHAKHOBeHHSA rasibBaHuyeckoli 
Ipbl MIpOBOAWOCb Ha CTaIbHBIX OCOpasvax, Ha KOTOpble OfeBaV¥Cb MVIOTHO 
yuIeraiolive K HUM pe3HHOBbIe KOJIbIa HU HCCMeROBAIHCb 3a30pbl MexK]V 
BEPXHOCTAMH MeTasvia uM pesHHb!. I]poqomkKuTesbHOCTb ONBbITOB CO CTaJIbIO 
X1324uaca, coctambio 1 X18H9T 48 uac. peqBapurenpybimu onmbiraMu ycta- 
BIIEHO, UTO 3a TAKOH CpoK peKO BO3HHKaJla TaibBaHnyecKan napa. Vs 
61. 2 BUAHO, YTO JO BOSHHKHOBCHHA TaJIbBAHHYeCKOM Napbl KOJIMUeCTBO OaKk- 
pHi B 3a30paxX OblwIO BO MHOFO pa3 Bblllle, YM Ha OKPy2XalouleH NOBepXHOCTH. 
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Jlna ABYX pa3/IMUHbIX MapOK Hep2KaBelollel CTAaIM MOMYYeHbI aHaJIOrHUHble pe 


3YJIbTAaTHI. 
a6 MH tha, 2 


Pa3puTHe 6akTepHii Ha MOBEPXHOCTH CTaJIbHOM MacTHHKH JO BOSHHKHO- 
BeHUA TasbBaHvuecKoli Mapbl (Yuco GOakTepHi Ha 4 cm® moBepxHocTH 
CTabHOH MacTHHKH) 


Cramp 1X13 Crasb 1X18H9T | 

Kyabtypa 6axtTepui BHe BHe 

B 3a30pe 3a30pa B 3asope 3a30pa 
Vibrio desulfuricans 626 000 | 97000 14167000 {105 000 
Leptothrix crassa 547 000 | 72 000 564000 |144 000 
Pseudomonas fluorescens 7245 955 7076 1458 
Bac. mycoides 3270 592 3000 1195 
K-14 8933 1284 10133 2004 
CanpoduTubie 6akTepHH 6123 ol 6683 1421 


Jjo MOM€HTa BOSHHKHOBEHHA FaJIbBaHHYeCKON Mapbl B 3a30pax OTCYTCTBYIO) 
fIDHUHHbI, MpemATCTBYIOWMe PasBHTHIO OakTepHii: 3HayeHHe PH Takoe xe, Kak 
H B OKpy2Kalolleli cpege, UH HeT aHOAHO! Momapusauun. TlosTomy B 9TO BpeMs 
OakTepuHu ycnellHO pa3BuBaloTca. A TaK Kak B Y3KOM 3a30pe MepeMellleHHe 
3JIEKTPOJHTE BO3MOXKHO TObKO AHPpy3HOHHbIM lyTeM, TO OakTepHH He BbIMbIh 
BaloTcdA H3 2TOH 3aCTOHHOH 30HbI. BepoaATHO, MOITOMY KOJIMYeCTBO HX B 3a30Pe 
BO MHOrO pa3 Oomblle, YeM Ha OKPy2KalolleH NMOBeEPpXHOCTH. BTo He HaOsmOMaercs 
Ha MOBe€pXHOCTH BHe 3a30pa, TaK KaK HeMPpepbIBHO JeHCTBYIOWHe KOHBEKIMOH 
HbIe TOKH, JaxKe B CHOKOMHOM Boe, CMbIBAIOT 3HAYHTEIbHOe KOJMYeCTBO OakTe 
pul. Takum o0pa30M, JO BOSHHKHOBeHHA TaJIbBaHHueCKOH Napbl B Y3KUX 3a30 
pax HMeeT Me€CTO HHTCHCHBHOe pa3BHTHe OakTepHi. Xopowlee pa3sBuTHe OakTe 
pu Ha MOBepXHOCTH IWlaCTHHKH HepxKaBelolleH CTasiH HapyllaeT ee MaccHe 
HOCTb H 9THM OlarOnpHATCTBYeT AKTHBaWMH MOBePpXHOCTH B 3a30Pe H BO3HHE 
HOBeHHIO FaJIbBaHHYeCKOH Mapbl. 


VWuctutTyT okeaHosoruu Tloctymuso 
Akayemuu HaykK CCCP 18 XII 1958 


WUTHPOBAHHAA JIMTEPATYPA 


1A. B. Kpotos, )Ku3Hb UepHoro mops, 1949. * H. C. Hukutu dat 
MW. B. YananHospcexkui, Tp, Mypmanck. Ouonor. ct., 3, 190 (1957), 3/1. HW. Py6eum 
4 uk, Muxkpoopranu3mbl Kak (bakTOp KOppo3HH GeTOHOB u Metauimos, 1950. 4 K. VW. Py 
makos, Tp. BcecowsH. Mucr. c. x. muxKpo6., 8, 2, 123 (1936). ®*W. B. Yaauow 
ckult, IO. M. Koposun, Kypu. npukaag. xumun, 31, Ne 9 (1958). ST. Yau 
re ee 1, 1952. 710, P. O9Bnauc, Kopposusa, naccwpnocte H 3alluTa Mé 
TAaJIOB, : 
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Hqokraagn Anragemun HayrK CCCP 
1959. Tom 125, Ni 4 


MHKPOBHOJOLH A 


E. Il. PEO®HJIOBA 


O CHMBHO3E MOJIOUHOKUCJIbIX BAKTEPHHM C JPO)KKAMH 
B KE®HPHbIX 3EPHAX 


(IIpedcmaeaeno axademuxom B. H. Hlanowxuxoeom 16 XII 1958) 


Panee (°) Obll0 NOKa3aHO, UTO OCHOBHBIMH KOMMOHeHTaMH OCeTHHCKUX Ke- 
MPHBIX 3epeH CuieyeT CUMTAaTb JiBa Bua Aporx «Keli — cOpaxkusatouux (Sac- 
haromyces fragilis, Torula sphaerica) u He cOpaxupatomux maKtosy (Sacch. 
nisporus) H OAMH BHA rerepodepMeHTaTHBHbIX MOMOYHOKUCIbIX GakTepHit Be- 
abacter caucasicum Orla lensen. 

_ BoblJeteHHble xe pa3MUHbIMH aBTOpamu Streptococcus lactis, «menToHu3H- 
yioulve» OakTepun, yKcycHokucspie, Mycoderma, Oidium lactis, po3OBble {poxk- 
<M cilekyer paccMaTpuBaTb Kak calyyaiinyio u HeoOssaTeIbHYIO MUKpOdIopy 
‘eCPHPHBIX 3epeH. 

| B uacrosujei padore Obiia NocTaBsleHa 3afaua BbIACHUTb, KaKHe B3aHMOOT- 
OWeHHA CKabIBalOoTCA MexKILy KepupHo OaKxrepuel (Betab. caucasicum) u 
BYMA BHAaMH [poxwkx*KeH UpH COBMeCTHOM 
YJIbTHBUpoBaHHH. Mbl cunTaH, uTO u3yye- 
He STHX B3AMMOOTHOLWIeCHHH SO3BOJIMT 10- 
OTH K pellieHHio BomMpoca O TOM, ¥eM Oby- 
JIOBJIGH B KePHPHOM rpHhOKe Takol MHTepec- 
‘bi WU MpOuHbI CHMONO3. 

| Jlepspie ombirbl CTaBHJIMCb C LWeJIbIO BbIAC- 
UTb, KaKoe BAMAHMe Ha pasBUTHe KepupHOoH OT peng of Plaac 
baKTePHH OKaxKeT COBMECTHOE KYJIbTHBHPOBa- 

hue c ApomxKamu, COpaxkuBalouluMH aKTO3y TRC Eah Ae EERE ESE 
Sacch. fragilis) u He cOpaxuBaiouluMu JlaK- Seu )on ae aad emeiine 6 
o3y (Sacch. unisporus). Kontpomem clyH-  ypoxxamn (/[—IV: II — c Sacch. 
'o pasputue Betab. caucasicum B uMcTo unisporus, ///—c Sacch. fragilis, 
lyabType. Onbirbl cTaBHslucb B AMHamuKe Ha = 1V —c Sacch. unisporus u  Sacch. 
pene Orla Jensen (*), cowlep2Kauieli JaKrTosy, nasil 

MlpoM3aT Ka3eHHa HM WpoxKeBOH aBTOJIU- 

lar. Uepe3 ompefeieHuble uacbl cofep2kKuMoe SIPOOMPOK TiaTeIbHO MepeMellv- 
lalOCb, H CTepWIbHO Opasucb MpoObl AIA yueTa Pas3BHTHA MUKPOOPraHH3MOB 
W4uer Becad ro MeToquKe BuyorpagcKoro B MosMdpukanun Lybrnuoi). 

| Pe3yaptTaTs! onbira mpescraBenbl Ha puc. |, 43 paccMoTpeHusa KoTOporo 
uuO, uTO pasBuTve Betab. caucasicum B 4MCTOH KyJIbType (1) orcraer OT 
‘a3BUTHA, HaOwOaeMoro B COBMECTHOM KYyJIbType C KePUPHbIMM ApowkxaMH. 
NcO6eCHHO 2TO 3AMeTHO B CMeIUaHHO KybType C OOOMMH BUAaMu Apo xel (JV). 
Jak, Hampumep, uepe3 49 yac. or Hayadla OpoxKeHMA KOMMUeCTBO OaKTepHit B 
‘acto Kymbrype cocraBisaer 54,43-10°°, a Ip KYAbTMBMPOBaHHH C Sacch. 
nisporus u Sacch. fragilis 116,39-10°, r. e. mourn B Apa pasa Compute. B 6o- 
‘ee 030HHe Uacbl OpoxeuuA (mocae 49 vac.) pasBuTHe OakTepHH B CMeINaHHOU 
jymbType Cc [[poxkxKaMu HayMHaeT OTCTABaTb OT Pa3BUTHA Betab. caucasicum 
j uncToit KyIbTrype. OOnaAcusAercaA 9TO, HampuMep B Cilyyae COBMeCTHOrO PasBH- 
laa c Sacch. fragilis, orcyrcrBuemM B cpefle Caxapa, KOTOPbIlt K STOMY BpeMeHH 
19 yac.) OKa3blBaeTCA BeCb MOTpeOeHHIM — IvIaBHbIM OOpasoM 3a CyeT A pox- 
leli, COpaxKuBaloulHux JaKTOSy. 
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Cpega Orla Jensen cogep2kuT ApoxKeBOH aBTONu3aT, HeOOXOJMMBIii as 
pa3BuTHA KeupHoli Oakrepuu. Tem He MeHee, Jaxke B IPHCYTCTBHH MPOAZKCBOq 
TO aBTOMM3aTa X%KHBbIC Ke*UpHbIe ApORAXM OKa3sbIBaloT CTHMYJIMpytoulee WeH- 
crpve Ha pasBuTue Betab. caucasicum (OcoOeHHO 9TO OTHOCHTCA K APorkK2KaM 
COpaxkHBalolluM slaKTo3y). IIpuBeyeHHbI BbILe OMbIT MOSBONAeT TOBOPHTb 
TOJIOKUTEIHOM BMAHHH poxxKeli Ha pasBuTHe KeupHO OakTepun. | 

Oynako ecrecrBeHHol cpefoli o6uTaHuA Betab. caucasicum ABsIAeTCA MON0- 
KO, Tle pasBuTHe KectbHpHOH OakTepHH MPOHCXOAMT B OTCYTCTBHE [poxkKeBora 
aBTOJIH3aTa, HO B COXKHTeLCTBE C XKMBLIMH pow xamu. [lostoMy MbI CuHTaJIMt 
HeEOOXOAMMBIM BbIACHHTb, KaK B 3TOM CJly4ae OyeT BIIMATh Ha PasBUTHe Betal 
caucasicum COBMeCTHOe KYJIbTHBHpOBaHHe C Ke*MPHbIMH Aporwk*KaMH. | 

Oxa3aocb, 4TO MpH KYJIbTHBAPOBaHHH KeupHou OakTepuH Ha MOJIOKE 
B UMCTEIX KyAbTypax (puc. 2, /) HaGsoaeTcA MeAeHHOe MH CaO0e pasBUTHE 

M MOJIOKO OCTaeTCH HeCBeEPHYTbIM K KOH- 
mM/n say -ollbITa, T. e. yepes 96 yac. | 
V3 puc. 2,/// Buguo, uro cOparku- 


MS 
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BalOUlMe JIaKTO3Y pO%KXU OKasbIBalOT 

ee 300 | CTUMYsINpytollee JelicTBHe Ha pa3BHTHe 

= 0 Betab. caucasicum. OObsacHAeTCA 9TO,, 

ae 200 5 BePpOATHO, TEM, ¥YTO COpaxKuBaloulne 
S 


JaKTO3Y WPOXKU XOPOWO Pa3sBHBalorTcsp 
Ha MOJIOKe, pH 3TOM B cpese ObICTpO 
HaKallJIMBaloTCA MpOAyKTbl %Ku3HeLeA+4 
TE@JIbHOCTH J[POKKeH, OT KOTOPhIX 3aBH 
cuT pa3BuTHe Betab. caucasicum. 

SHauHTesIbHO xXyfWlee pa3sBHTHe Ke4 
Puc. 2. Pasputue Kebupnolt Oaxrepuu Be- (HPpHOH OakTepHun HaGwOJaeTcA B COBMe+ 
tab. caucasicum B uncTol KybType (J) 4B  CTHBIX KYJIbTypax C Sacch. unisporusl 
COBMecTHOH KysibType C mpoaoKamu (11/— (pyc, 2,71). CpasaHo 9T0, OveBHIHE 
IV): II —c Sacch. unisporus, //] —c } 
Sacch. fragilis, JV —c Sacch. unisporus nu © TEM, NTO Marke B NPHCYTCTBHH Betab 
Sacch. fragilis. a — 6axtepuu, 6 — mpox- caucasicum, Sacch. unisporus 3HauH 

2KH, 6 — CIMPT T@JIbHO XY2KE Pa3BHBaeTCA Ha MOJIOKE 

yeM cCOpaxKHBalollMe aKTO3y po 

Keupa, BcleqctBue uero Betab. caucasicum ucmbITbIBaeT HeJOCTaTOK B pe 
MykTax OOMeHa BelllecTB ApowrKel, HeOOXOMUMBIX WIA ee pa3sBHTHA. Hawn} 
Jiyumee paspuTHe Betab. caucasicum Ha6mofaetca pH OHOBPeMeHHOM 
mpucytetBuu Sacch. fragilis u Sacch. unisporus (puc. 2,/V). 

TakuM OOpa30M, NPHBeeHHbIe BHIIMe Pe3yJIbTATbI ABYX OMBITOB YKa3bIBalor 
uTo pasBuTuve Betab. caucasicum cBsa3aHO C XKH3HEJeATeEIbHOCTbIO KecbHpHBIx 
Wpok«Kel HM uTO COpaxkuBalollve NakTO3y JPOXOKH B 3HAYHTeIbHO Gospel 
CTeMeHH CTHMYJIMPylOT pa3BHTHe KePUpHOH OaKTepuu. 

COpaxkuBaioulve akTO3y ApoxxKuU Kedupa (Sacch. fragilis, Torula sphae- 
rica) B YHCTbIX KYJIbTYpaxX XOPOWIO pa3sBUBaloTCa Ha MOvIOKe (cM., Hanpumep 
Opoxeune Sacch. fragilis Ha Momoke, mpeycraBleHHoe B Ta6n. 1). OnHaKo 
3TH [pOxkKH OOHAPYXKUBAIOT B CBOCM Pa3BHTHH HeKOTOPYy!IO 3aBUCHMOCTb 01 
Betab. caucasicum: Tax, Hanpumep, Sacch. fragilis mpexpacno ucnomb3y 
MOJOUHY!O KucIOTYy (Ho 42 mMovi/.1), OOpasyemy1o KetbupHol OaKkTepueli, u 3Ha 
YATEIbHO Jlyulle pasBuBaeTcA mpH Oomee KucnoM pH cpegzp (~5), KoTOpoe 
MOJIOKe Tak?Ke CoO3faeTcH B pesybTaTe MeATeMbHOCTH KedupHoli OakT 
pun. 

Keupuble (pouoku, He COpaxKUBaIOMIMe MaKTO3bI, B UHCTHIX KYyJIbTypax H 
MOJIOKe Pa3BHBalOTCA OUeHb cado. HaOuioqaemoe He3HayHTebHOe pa3sBUTH 
MO2KET MPOHCXOAMTbh 3a CueT OeJIKOB MOJIOKa HM MOJOUHOH KUCIOTHI, KOTOPOH 
B H€CBCPHYBIDeEMCH MOJIOKe cosepxKUTCA He Oomee 3—4 mmMon/n. Onnaxo Ha 
MHKPOTOMHBIX Cpe3axX Ke*UpHbIX rpuOKoB Sacch. unisporus mpescraBeH B BU 
He ACHO BbIPaKeHHbIX, OMNPeeIeHHbIX TPyMM, H OCTaeTCH HeACHbIM, 3a Cu 
KaKHX MCTOYHUKOB yrviepofa MpOWCXOAUT pa3BHTHe STHX ApowxKell BHYTDP 
KeupHoro 3epHa. 
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bakmepuu, apo. 
8 


IIpHHATO cuMTaTb, 4TO ApoxxKU, He COparKnBaionlNe JaKTO3Y, Pa3BUBalOTCA 
‘KHCJIOMOJIOYHBIX MPOAykTax 3a CueT ralaKTO3bl, KOTOPad OOpasyerca B pe- 
AbTATe WCATEMIBHOCTH MOJIOUHOKUCIIX OakTepult. Tlocmeyune BbIsbIBalOoT TH- 
MHS WAKTOSbI MOJIOKA Ha FIIOKO3Yy MH raslaKTO3y, HO HCMOb3Y!OT TObKO Tvil0- 
8y. OfHaKO HUKaKHX MIPAMBIX 9KCMEPHMeHTAJIbHLIX JaHHbIX, MOLTBeprK)\al0- 
HX 3TO NOO*KEHHE, B MMTepaType HaM HaliTH He yJamocb. Tlosromy mpi cuH- 
JIM HeEOOXOXMMBIM BBIACHHTb, JelicTBUTebHO WH MpucytcrBue Betab. cauca- 
cum Ha Cpefax C JaKTO3s0H cnoco6cTByeT yslyumeHHio pasBuTua Sacch. 
lisporus. 

_ JA 9Toro B ombire, rlocTaBleHHoM Ha cpeye Orla Iensen B JuHaMuKe, yuH- 
IBaJIOCb pasBuTue Sacch. unisporus B COBMeCTHOM KyJIbType C KeupHol OaK-~ 
pueli (cm. puc. 3,//) u B uucroli Kynptype (/). V3 puc. 3 Bu_HO, UTO B COBMe- 
HOH KyJIbType c Betab. caucasicum kommuecTBO ApoxRxKell yBenuuMBaeTcaA 
120 uac. npuOnusuTenbHo B 8 pa3, a B KOHTpose (6e3 OaKkTepHit) TOMDKO B 
4 pasa. CneqopaTembHo, Ha cpeqax C aKkTOsoli 
.cch. unisporus pasBuBaeTca 3HayHTebHO yue 7H 
‘Tipucyrctsuu Betab. caucasicum. ore 4 
. [ia BEIACHeHUA BOTpOca, MOxeT WM pa3sBHTHe be 
ech. unisporus mpoucxoyuTb 3a cueT MOHOCaxa- = 0 
B, OOpa3yeMbIX MIpH THApoNMse MaKTO3bI, Mbl & 
MTaJIM HeEOOXOJMMBIM MpOBepHTb, HeMb3A MH O6- GF 
PYXKHTb 9TH MOHOCaXapa IPH Pa3sBUTHH OHO 

MpPHOH OakTepHu Ha cpefax c saKTo30H. na +. “448 68 % Ova 
YeCTBEHHOTO OOHApyKeHHA MOHOCaXapoB (ryi10- 
8bl HW TasakTo3bl) ucnombsoBaica 6ymaxupiit PHC. 3. Paspurtue Sacch. uni- 

ks ¥, Sporus B YMCTOM kysbType (/) 
oMaTorpaduyeckniy aHuaMH-pranaTHbiit MeTOZ. y 5 copmectHol KymbType Cc 
€TBapHTeJIbHO Opaxka WM CTepWJIbHawA Cpeya, Betab. caucasicum 

*Kalllad KOHTpoeM, OOpa6aTbIBaJIHCb MO MeTO- 

Ke Saltesor (1). Tlonyyenupie pesysbTaTbl mpeycraBienbl Ha puc. 4* (cM. 

eiky K cTp. 835). 

Kak BHJHO 43 XpoOMaTOrpaMMbl, CTePHJIbHad KOHTPOsbHaA Cpefa u 24-yaco- 

O6paxkKa coJepxaT TOMbKO OJMH Caxap — slaKkTo3y. B Oouee mo3sqHHe YacbI 
THO JIaKTOSbl YMeHbulaerca (yMeHblllaercad ee KOMMUeCTBO B cpefe). OHO- 


Tla6muna 4 


Bpoxenue Sacch. fragilis Ha mosoKe 


Tlo- IloTpe6e- Uncyio MHKpo- 
| BTOp- Dib Kes HHe JIaKTO- ee eee opraHu3MoB 
| HOCTb 2 spr * = B 1 Ms cpeybI 
) ri 

1 0,6 144,7 250,8 260,8 7,36-107 

2 i 134.2 Z00,,0 IBNS) 5) 5, 84-107 


* B MHJIIHMOJIAX Ha JIMTD. 


s>MeCHHO TOABJIAeTCA HOBOe MATHO Caxapa. YuuTpipad Rj MH OKpacky NsATHA 
ser — Oypbiii), MOXKKHO CUHTATb, YTO 9TO HOO rIOKO3a, MOO FalakTOsa. 
glee oOlpeflesleHHO CKa3aTb TPYAHO, Tak KaK MATHO 3aHMMaeT Ha XPoMaTorpan- 
“HEOMPeeIeHHOe MOMOXMKEHHE MO OTHOMWEHHIO K MATHAM YHCTBIX PaCTBOPOB 
OKO3bI H TaslakTo3bl. CuleyeT OTM€THTb, YTO CpaBHeHHe 3feCb C YHCTHIMM 
ITPOJIAMH BOOOUIE HECKOMbKO 3aTPYAHMTEMbHO, TAK KaK HECMOTPA Ha Tpey- 
UTEIbHYIO OOpaborky OparxkKu (OVeHb COXKHOH M0 CocTaBy), B HEH, BeposiT- 
ocTaloTca BellecTBa, KOTOPble MOFyT CylerKa H3MCHHTb ABMXKeHHeE Caxapa 


Oymare. 


4 HecmoTpa Ha TO, 4YTO JaKTO3bI BHOCHJIOCb B Ba pasa 6oubile, 4M MOHOCaXapOB, C€ NATHO 
XpoMaTOrpaMMe OKpalleHo 3HauHTesIbHO cladee. O6bacHAeTCA 9TO TEM, UTO Np HCiOIb30- 
HOM MeTOJIe JHCaxapa NpPOABIAIOTCH xyke, 4eM MOHOCAaXapa, 
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Tem He MeHee, OmpeeeHHO MOXHO CKa3aTb, YTO IPH PasBATHH Betab 
caucasicum Ha cpeflax c makTO30H, Hapsayy Cc MakTO30H uweuTudulupyerc| 
MoHOcaxapHy — M60 rmioKo3a, WH6O ralakTO3a (06a 9TH CaxXapa OMMHAKOBE 
Xopowlo ucnomb3syroTca Sacch. unisporus). CieqoBaTeJIbHO, BeCbMa BepOATHG 
YTO IIPH Pa3BATHM B COBMeCTHOM KyIbType c Betab. caucasicum Ha cpefax 
jlaktoso# Sacch. unisporus Moxker Hapayy c MOMOUHOH KHCOTOH, OeKaMM 
T. J. HCMOJb30BaTb H MOHOCAaXapa. 

TIpopeyeHHble OMBbITHI NOSBOJIAIOT OTMETHTb CJIELYIOULMe B3aHMOOTHOLICHHA 
HMeCIOMIMe MeCTO MexKy MHKpoopraHu3Mamu KedHpHoro rpHOKa: 

1. Paspurue Betab. caucasicum B YHCTHIX KYJbTypax Ha MOOKe NpoTeKae 
OUCHb MeJVICEHHO H Cj1a60, OHO 3HaYHTeIbHO CTHMYJIMpyercaA MpH COBMeCTHO 
COXKUTEIbCTBE C [poxwk2KaMu (OCOOeHHO Aporxk2KaMu, COParxKHBalOuMMU JaKTOS3y, 
Ilpeapiymue uccieqoBanuA NoKa3sasu,4TO [poxK*KH CHaOxKaloT OakTeputo «ak 
TOPOM», KOTOPbIi yflaJlOCb BbIJAeIHMTb H3 ApPOrKKeBOro aBTOJIH3aTa MH KOTOPBI| 
HeoOxoduM Jian pasBuTua Betab. caucasicum Ha MOJIOKe B YHCTHIX KYyJIbTYpax 

2. J[powxKu, cOpaxkuBaloujve MaKTO3Y, XOPOWIO pa3sBHBalOTCH B 4YHCTHI! 
KyJIbTypax Ha MosloKe. OfHaKO HM OHH HYKalOTCA B COXKUTEJIBCTBE C Betak 
caucasicum, Tak Kak JIyulle pa3BuBaloTcA pH Oosee KuCbIX PH cpewer | 
MOTYT HCMOMIb30BaTb MPOAYKTbI OOMeHa BellecTB OakTepHu, HaNpHMep MOJIOY 
HYIO KHCJIOTY. 

3. Sacch. unisporus, B oTMMuMe OT ApomxKeH, COpaxKuBaIOWUX JaKTOSY 
IIPOABIACT 3HAYHTEIbHO OOJIbIYIO 3aBHCHMOCTb B CBOCM Pa3BHTHH OT Kedup 
HoH OakTepuu. B coBMecTHBIX KyibTypax c Betab. caucasicum 9TH Aporxx! 
Jlyuile pa3BuBaloTCH Ha cpefax C MaKTO30H, YeM B UHCTHIX KYJIbTYpam 
MoxkHo JlyMaTb, 4TO ycueHve pa3BuTHA Sacch. unisporus B COBMeCTHBIX KYyJIB 
Typax c Betab. caucasicum o6bscHAeTCA TeM, YTO APOxRKKU HCMOMb3YyIOT r1pok 
JYKTbI OOMeHa BellecTB OakTePHH, B YaCTHOCTH, HallpHMep MOJIOUHYyIO KUCHIOP} 
WM HauaJIbHble MpOAYKTbl THAPOMM3a WaKTO3bI (TOKO3Y JIM TaslakTO3y). 

4. Yka3aHHOH BbIMIe B3aHMHOH 3aBHCHMOCTbIO Mexkay Betab. caucasicum | 
TpoxKAaMU, OYEBHAHO, UH OObACHAeTCA TOT MPOUHbI CHMONMO3, KOTOPbIt HaGJe 
jaeTcA B KePHpHOM rpHoKe. 

Hactosulad pa6ota mpoBosusiacb Mo, pyKOBOACTBOM aKkay. B. H. IWano 
HUKOBa, KOTOPOMY aBTOp BbIpaxKaeT ruy6oky1o OaroflapHocTh. 


MockopckHlt rocyapcTBeHHbI yHuBepcuTer Ioctynuno 
um. M. B. Jlomonocopa 10 XII 1958 


LWHMTUPOBAHHAA JIMTEPATYPA 
1T. H. 3atuesa, T. Il Agbanacnbesa, Buoxumua, 22, 3s. 6 (195% 


2 E. IT. ®eopuaosa, MuxpoOvonorna, 27 B. 2 (1958). % Orla Iensen, Til 
lactic acid Bacteria, Kobenhavn, 1943, rT. 2. 


Hokuano Akayemun nayr CCCP 
1959. Tom 125, Ne 4 


BHO®HSHKA 


H. H. POTT 


JEWCTBHE KOJIXHILMHA HA OBJIY4EHHbIX SAPO] DIMEN 
BbIOHA MISGURNUS FOSSILIS 


(]pedcmaeaeno axademuxom A. H. Bakyaeseim 27 XII 1958) 
_ JNeficrpuio KOJIXHUMHa Ha paCTHTebHbIe MH XMBOTHbIE Opraku3Mbl MocBA- 
1€HO OFpOMHOe KoOsIMYeCTBO ucceqoBaHHit ('). CopmecrHoe JlelicTBHe KOJIXH- 
\MHa WM OOJIYYCHHA TakxKe H3yYeHO PAOM aBTopoB. Ormeuaetca MOHMKeHHe 
MCJla XPOMOCOMHbIX aOeppallMi, BbISBAHHBIX OOJIYYeHHeM, MOcae NpesBapuTesb- 
OH OOpaOorKu KOJIXHI[MHOM, YTO CBA3aHO, N0-BHAMMOMY, C YMeHbIWeHHeM MOL- 
M2KHOCTH XPOMOCOM, CO3JalOUIMM OularOMpHATHbIe YCIOBHA JWIA pecruTyuuu 
‘a3pbiBoB (7 *). BosmoxkHo, ¢ 3THM CBA3aHO MOHW2KeHHe CMepTHOCTH MBILeli 
pH MX OOyYeHHH Nocwe HHbEKWMH KoxXuUHHa (5). Bo Bcex 9THX oMnbiTax 
OpaOoTKa KOJIXHUMHOM NpousBONach NO OOyYeHHA CPpaBHUTeIbHO HeOOJIb- 
JHMM JlO3aMH, BbI3bIBAaIOWIHMH XPOMOCOMHble aGeppalluu. B orauune or 3Toro 
| HaCTOAMMX IKCMEPHMeHTAaX 3apOsbIUH OOpabaTHIBaIHCb KOJIXHIMHOM Toce 
OJIYYCHHA OOJIbIUHMH 03aMH, BbISbIBAIONIMMH MaCCOBbIM MMKHO3 Ajep. 
IIpeqpaputTesbHOo H3yyeHO JeHCTBHe KOJIXMUWHHa Ha HeEOOMYYeHHbIX 3apOJbI- 
lei BbIOHAa. [pu AelicTBHH KOJIXHUHHAa B KOHUWeHTpalluax oT 10° yo 10? Ha- 
lOMaloTCA CeAYyIOUMe BUALI NOBpexeHul B (NOpsAyKe BOspacTaHUA): 

1. PasBuTue HJeT BHELIHe HOPMaJIbHO JO BbWIYMJIeCHHA, HO JIMYMHKH ypOl- 
‘MBbI, C Pa3JIMYHbIMH AHOMAJIMAMM YTOJIOBbI, Tyla3 H OCeBbIX OpraHoB. 

2. J[poOmenne HeT HOPMAIbHO, 3a HCKIIOUeCHHEM HEKOTOPOrO OTCTaBaHiA 

O CPpaBHeHHIO C KOHTPOJIeM, HO 3aTe€M Pa3BUTHE OCTaHaBJIMBaeTCA Ha CTalHH 
fosHeli Omacrysbi (X-6), kKoropaa B JaJIbHeHIeM OCTaeTCA BHEWHe HOPMaJIbHOM 
(0 Havasla WMTOIK3A. 
1 3. Ilocme ocraHOBKH Ha No3lHeH OacTyme MpoMNCXOANT HCue3sHOBeHHe Kvie- 
SOUHBIX TpaHH, HaYMHAaA C Tephdepuu Onacroqucka. B nuTrore Ha aHHMaJIbHOM 
fomroce ocTaeTca HeOONbUIOe KOHYeECTBO KPYNHBIX, PaclJlacCTaHHbIX NO MO- 
[epXHOCTH 2KeJITKa OlaCTOMepOB, WIM %Ke OHM MOMHOCTbIO UcyesaloT, H TOra 
‘KPHHKa BbIPIAQHT Kak HeomJOLoTBOpeHHad. MuTepecHo OTMeTHTb, TO BCE 
ITH H3MCHEHHA MOFyT MpONCXOJNTb yxKe Moce mpekpauleHua AeHcTBUA KOMXU- 
“Ha. . 

Tloxqo6Hoe ucuesHOBeHHe KJICTOUHBIX pani, NOX AelCTBHeM KOJIXUIWMHA 
aOmiojlanocb y saposbnne aaryuiKu (*). UcuesHopenve Ooposy HaunHaetca 
/ aHHMaJIbHOro Mosioca, B pesybTaTe ApoOmenue mpHoOperaeT MepoOsacruue- 
jkui xapaxrtep. Iloxa3ano (8), uTo Bele, 3a HCYe3HOBeHHEM KJIeCTOUHBIX pant 
)poucxosuT cmuAHHe Aep (OMbITHI Ha CMepMaTOWMTax Ky3HedHKa). 

CreneHb NOBpexatoulerO JeHCTBHA KOJIXHILMHa MpAMO 3aBHCHT OT erO KOH- 
{eHTPaluH UH AHTebHOCTH JeHCTBUA H OCOpaTHO — oT BoO3spacTa sapospila 
», 1°). B HacTosmux 9KCMepHMeHTaX Usy4aloch BAMAHHE KOHIeCHTpallMu KON 
[WIMHa M BOSpacta 3apOsblllla Ha CTeNeHb MOBpexXKaroulero WeHCTBUA KOXU- 
tuna. B KauecrBe KPHTepisa YYBCTBUTeEbHOCTH 3apObllla Opanvcb BpeMxA TH- 
Jenu 50% u MaKcCHMaJIbHaa cTawua pa3BuTua. UToOni u30exKaTb BIMAHHA TeM- 
jepatyppl uHkyOalluu, B KayecTBe NokasaTeiA BpeMeHH Opauicn BO3pacT KOHT- 
Joma B Yacax pH Temnepatype 21°. HomyyenHbie TaHHbIe NPUBeELeHI B Tau. |: 


Jan ueptoli yKa3ano Bpema ruOenH 50% 3apofpmieH (B uacax) Mp 9TOM 
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Taodmuma 1) 


Bpema 7eti- Konnentpauua Komxuuuna >< 10-4 | 


CTBHA KOJ- 
XHMWHA 
mocwe Ofl- 
o peanie 1,5 | 3 | 4 6 8 | 10 
_ 45—16 16—17 18—20 18—20 
1 uac Bpityt. »Heonson.* | ,Heonsog.* | ,Heonsog.* | ,Heonnog.“ , Heonsox. 
— 18—20 18—20 18—20 18—20 18—20 | 
aaa Botgtyn. 20 ac. 20 ac. Tlo3qH. Tlo3qu. 
61acT. 6act. 
— — — = 18—20 
age, Boiyn. Bpiyn. Boiyn. Boistyn. 20 uac. 
ypopl 
Tia | Saas | Baaym | Baan, | Baayn | aBanymy | 9B 
yt. bLIYM. bLIyM. BLY. sym. bIYT. | 
ypogpl | 


\ 


TIpovepK MOKa3bIBaeT, ITO BPeMA rHOeH He YCTAaHOBNeHO (HaOMIONeEHHA Be 
JO BbILYMIeHua); Mok YepTOH Wana cTaqWA MaKCHM@JIbHOrO Pa3BHTHA, MpHy 
HHOra OHA BbIpawKeHa B Yacax. 

Takum o6pa30M, MopaKarollee WeHcTBue KOXHUHHa YMeHbilaeTCA C NOH 
*KCHHeEM ero KOHILCHTpalluH HM C BO3pacToOM 3apopIila. Ilamenue UyBCcTBUTeL 
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Bospacm sapodsiuued ——~-= 


Puc. 1. IIpouenr KuBbix 3aposbliled B pa3IMUHbIe cpoKH mocae 

oOmyueHua (a) qo3amu 1 500 (/) u 10 000 (2) w nocne copmecrHoro 

AeMcTBMA KomXuuMHa (3-10-4) uw o6myuenua (6). Bpema oOnyuenua 

0,5 uac. Mocue ommoqoTBOpeHuA, Bpema” selictBHa KoMXUUMHa 5 4ac. 
MOcAe ONMOLOTBOpeHHA | 


HOCTH 3apOMblilla K KOJIXHILMHY C BO3PaCTOM He 3aBHCHT OT H3MeHeHUA MpOH 
WaeCMOCTH XOPHOHA, Tak Kak Mocwe ero yaleHua TPHMCHHOM JelicrBue KONX 
Ha MpakTHuecKH He MeHseTcA. Beicrpora MpOHUKHOBeHUA KOMXUMMHA Yepel 
XOPHOH y 3apOfbllled pbiO OTMeYanacb B uTeparype (°). 

B ocHOBHBIX OmblTax Mo eHCTBHIO KOJIXHMWMHa Ha OOYUeHHBIX 3apORbliuel 
3apONblu OOyYaNuch Loz0% 10 000 r (2 000 r/muu, 185 KB, 15 ma, 6e3 (puIbTpa) 
Kpome Toro, B onbiTax MO M3Y4eHMio BAMAHHA Lo3bl OOyYeHHsA NIPHMeHAJIHC 
20 000 u 50 000 r (mpu Tex xe ycnoBusax) u 1 500 r (38 r/mun, 185 xB, 15 ma 
0,5 Cu + 0,5 Al). Konxuuuy mpumevaica B KOHWeHTpauMn or 1,5 To 10-1078 
MNUTeIbHOCTS WeHcTBHA 2 aca. 

Tloxasano (°), uro Mpu oOG1y4eHuu sapospita BbIoHa Lo30i 10 000 r no 6 4ac 
PaSBUTHe OCTaHaBMMBaeTCH Ha 9 Yac. (craqua nosqHel OnacTyspt). OnnaKo rH 
Oeb 3apOfblilla HacrynaeT He cpa3sy Mocme ocraHOBKH pasBUTHa: pH oOmyye 
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Huu Jo * Yac. rH6emb 50% mponcxoguT K 11—13 yac., a pH oOy4eHHH B Oonee 
mo3squwe cpoKu — Kk 20—21 uac. IIpu o6pa6orke Konxumunom 3apompmmeli 
OOyYeHt IX Jo 6 4ac., pasBuTHe HX MO-Mpexkuemy OcraHaBNBaeTca Ha 9 wac.., 
HO MpOXOMKUTCIbHOCTh XUSHH 3aposplieH, OOyueHHBIX Jo 4 4ac., 3Hauu- 
TeIbHO yBeMuMBaeTca: THOeIb 50% mponcxogquT Kk 18—21 yacy, mpuyem ona 
HaunHaeTcA HM 3aKkKaHUHBaeTcaA MO3qHee, YeM y He OOpaOoTaHHbIX KOJIXUILMHOM 
soporpuumei (pac. 1). Cuetbio BbItcHeHHaA MeXaHH3Ma 93TOrO cBOeoOpasHoro 
3alllMTHOrO apekTa KONXHIUMHA OblO UCCMELOBaHO BAMAHMe Ha Hero cieLyto- 
Wax daxTopos: 1) craquu oOmy4enus, 2) Bpemenu o6pa6oTKH KOMXHILMHOM 
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Epema eubenu 50 % sapoobiiieti ——» Gpema eubenu 50% sapodsiueli 


Puc. 2. Bpema ru6emm 50% sapogpime moce Puc. 3. Bpema ru6enu 50% 3apoplieli 

oOmy4eHHA B pasHble cpoKH (a) unocae gelicrBMa _mocae oOnyyeHua (a) uM Mocne gelicrBua 

KOJIXHUMHA Cpa3y mMocme oOmyuenua (6) KOJIXHIMHa B pasHble CpoKM Nocme obsmy- 
ueHusa (6) 


Mocié o6myueHua, 3) KOHIeHTpalluH KOMxuUuMHa Hu 4) AoO3bI pamualluu,— a 
TaKKe H3y4eHbI WHTOMOPMYeCKHe KapTHHbI y OOWYYeHHbIX OOpaOoTaHHbIX HU He 
oOpaOoraHHbIX KOJIXHILMHOM 3apOJDbilllei. 

‘©. 1. Craqua o6yuenua qo 6 vac. ne Bauaer Ha accpeKT KomXuMHAa (puc. 2). 
HesapucuMo oT BpemMeHH OOy4eHHA, MOcme OOpaOoTKH KOJIXHUMHOM rH6eb 
50% mpoucxogut kK 20 uac. Takum o6pa3o0m, mpm oO/lyueHHM B TeYeHHe MepBbIX 
4 vac. pa3BuTua oOpaOoTaHHbIe KOJIXHWHHOM 3apO/bIIM %KUBYT 3HaYHTeIbHO 
WOMbure HeoOpaOotaHHbix. IIpH oOmyyeHHH Ha 5 Yacy MpOLOMKUTEIbHOCT 
2KM3HU TeX HM ApyrMx OAHHAaKOBa, a pH OOyYeHHH Ha 6 yacy OOpaOoTKa KOU XuH- 
I[MHOM YM€HDbIUaeT ee. 

> ,2. Bpema o6pa6oTKvH KOAXHIMHOM Nocme OOyYeHHA TakxKe He BMAeT Ha 
MpPOMOMKUTCIbHOCTh KH3HH OGJYYeHHBIX 3apOblleH: Kak MpH OOMyYeHHH B 
KOJIXHILMHe, Tak HW pu OOpadorKe uM B s11000e BpeMa NOce OOYYeHHA, BIWIOTb 
Qo Havana ru6emM 3apospiuen, sddpexT OMHaKOB (px. 3). 

3. KontlenTpallua KOJIXHUMHa, CIMINKOM BbICOKaA IIa MaHHOM craquu pas- 
BUTHA, MOXKeT BbISBaTb Oomee PaHHio1w THOeb OOMYYCHHIX 3apOpIIleH Beey- 
cTBue ero MoBpexaiomero AelicrBua (cm. Ta6n. 1). SaujuTHoe AelicrBMe HU3- 
KUX KOHWeHTpallui (1,5—2-10-*)BbIparkeHo HeCKOUIbKO claGee. 3a 9TUMH UCKyIIO- 
YeHHAMH KOHICHTpallWA KOJIXHIMHa Ha BIMseT Ha CO SalllMTHbIM adppexr. 

4.B mpefemax 03, BbISbIBaIOUIMX MaCCOBbIM IMKHO3 Aep HM OCTaHOBKY pas3- 
BuTua Ha 9 yac. (10 000, 20 000, 50 000 r), KpuBbie BbpKMBaeMocTH OOy¥eH- 
HBIX 3apOMbllllel Mocme OOpaOoTKH KOJXHIMHOM HpaKTM4eCKM ONMHAKOBbI (CM. 
puc. 1). Oquako pu OGy4eHHH 3apOsbIMeH MO30H, He BbISbIBAaIOWIeH OCTAHOBKA 
passpurua (1 500 r), c nocmexyroue OOpadorko KOMXHILMHOM KPUBad BbIAKMBae- 
MOCTH HHad: BHavale rHGeb HeT MeAIeHHee, a 3aKaHUMBaeTCA OpicTpee, Yem 
nocne mpeqBaputesbuoro oO yyeHua OombuimMM Aosamu. HuKakoro 3allluTHOrO 
lelicTBUA KOJXHILMH B aHHOM culy4ae He OKa3bIBaeT, NOce OOpaoorKN uM TH- 
6elb 3aKaHUMBaeTCA PaHbie, XOTA HadHHaetca NosqHee. HM B 9TOM cly4ae Bpema 
ru6enu 50% 3apoypumel To %Ke, Kak IPH BbICOKHX Josax oOsyuenHa. 
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| 
Iluromoruueckue HaOsIOLeHHA NOKasbIBaloT OTCYTCTBHe Kakoro-JIHOO 3a+ 
WLMTHOFO lefiCTBHA KOMXUIMHA Ha AepHbId annapaT OOJyYeHHbIXx sapoypumeli | | 
Uepes 7 uac. mocme OO6yYeHHA HaOMOAaloTCA OAMHAKOBBHIC THMbI ACPHbIX AHOF 
MaJIHit B OOOMX CyYaAX: «XBocTaTble» Apa, THraHTCKuve AApa, CMMaHve Xpo- 
MOCOM, aHacbasHple HM TesodasHpe MocTbI. Ilocue WeicTBHA KOIXHIMHA MO 
HOCTbIO OTCYTCTBYIOT HOPMAJIbHBIe MUTOSHI, BCTPeYaloulMecsA B HeOOJIbINOM KO 
jmyuectBe (OKONO 3%) Mocme OMHOTO OOJYYeHHA, MU KOMHYECTBO HOPMAJIbHBINY 
vuTepas ymenbulaerca (42,3+6,5% mporus 64,2+3,3%; 0,05 >P> 0,01) 
Takum o0pa3oM, OYeBHAHO, YTO 3alllMTHOe eHCTBUe KOJIXHWMHa He CBA3ZAHOL 
c aipom. MoxHo ObWuIo Obl MpeAMOMOXKUTL, YTO KOJIXMILMH OKAa3bIBaeT CBOECOO-; 
pasHoe KOHCepBUpyroulee jelicrBHe ITyTeM H3Me€HEHHA MOBEPXHOCTHbIX CBOHCTBE 
3apofbllia. OAHaKO MpOTHB NpH3HaHMA TOMbKO NOBepXHOCTHOFO AeHCTBUA KOVI-| 
XHIMHa TOBOpuT (bakT OTCYTCTBHA HeEKPOTHYeCKMX H3MeHeHHH B WATOJOTHYe-} 
cKOM KapTuHe OGJy4eHHBIX H OOpaOoTaHHbIX KOJXHILMHOM 3apO/bIleH Ha M03I-} 
HUX CTauAX, Mocme Havaa ruOenu OOYYeHHBIX 3aposnMel. MoxxHo HAOJI0-} 
jlatb HOPMAaJIbHBIe MHTepasHble Apa WH MHOPOUHCJICHHbIe, PaCCbIMaHHBbIe IOl 
ILHTOMIa3Me XPOMOCOMEI. | 
Jluisa TpakTOBKH MeXaHH3Ma JeHCTBHA KOJIXHUMHA Ha OOJIYYeCHHDIX Saponeny 
wei HaM MpescraBlaeTca BaXKHbIM TOT (PakT, TO Noce OOpaOoTKH uM 3apo-| 
Jb, OGYYeHHIe Wo 5 Yac., KUBYT CTOJIbKO Ke BPCMeHH, CKOJIbKO 3apO/ ILIA, 
o6yueHHbIe Ha Oomee NO3AHUX CTAaAHAX, HeE3aBHCHMO OT BpeMeHH JeHCTBUA KOJI- 
XHIMHa, eFO KOHIeHTpalluH WM Jospr pauanuu. Moxkuo NpeAnOOKUTb, ATC 
KOJIXHILMH MpenATCTByeT pa3BUTHIO H3MCHCHHH, BbISbIBAaIOUIHX THOeJIb 3apOsbI- 
me ua 10 — 13 uac. Ipw paHHem O6uly4eHHH, HO He NpensaTCTByeT PasBUTHIO 
H3MCHeHHH, BbISbIBAaIOWUX THOenb Ha 18—2] yac. 
OnncaHHble ONBITLI MOSBOJIAIOT CieaTb 3aKJIIOUCHHE O BO3MO2%KHOCTH YBe- 
JIMYMTh MpPOLOMKUTeIbHOCTh XKH3HH 3apOAbiei, He H3MCHAA HX CMOCOOHOCTH 
K Pa3BHTHIO, H WOKa3bIBaloT, TAKHM OOpa30M, H3BeECTHYIO H€3aBHCHMOCTb @ak- 
TOPOB Ppa3BHTHA MW %KH3HECHOCOOHOCTH y 3apospuel. 


) 


VUucrutyt Onosmormueckol (usuKu Tlocrynusio 
Akayemuu Hayk CCCP 28 XI 1958 
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Jloknann AKkanzemun Hayr CCCP 
1959. Tom 125, Ne 4 


BHOPHSHKA 


®. b. WIANHPO 


MJIOMOBUTOCTb CAMOK MbIMIEH, NOJBEPrHYTbIX 
! PAMMA-OBJIY 4EHHEO B MEPHOJ SIMBPHOHAJIBHOrO PA3BHTHA, 
HW )KH3SHECNOCOBHOCTb HX NOTOMCTBA 


(ITpedcmaeaeno akademuxom K. M. Boeixoeoim 30 XII 1958) 


| 


Hecmotpa Ha TO, YTO CTepHIH3ylouleMy JeHCTBHIO HOHH3HpyIOulNXx H3Jy4e- 
IMM MOCBAINCHO 3HAYMTeIbHOe YHCO HCCeLOBaHHi, BOMpoc oO nOOBUTOCTH 
KMBOTHBIX, OOJIYYCHHBIX B nepHok sMOpHorenesa, ene coBceM He paspadoran. 
3 TO Ke BpCMA HECOMHCHHDIM HHTepec MpescraBaeT Kak yCTaHOBJeHHe CaMoro 
daKTAa BIIMAHHA Ha NJIOMOBHTOCTbh XKUBOTHbIX OOYYeHHA UX BO BPeMA 3apOlbI- 
e€BOrO PasBHTHA, Tak HM M3y4eHHe ere Ooslee OTMAICHHbIX MOCeACTBUM STOrO 
OJIYYCHHA, a HMCHHO H3YYeHHE X%KM3HECNOCOOHOCTH HM pa3sBUTHA MOJIly4eHHOrO 
1T HHX MOTOMCTBa. 

Hacrosee uccmeqoBaHne UH OblWIO NPCIPHHATO C 9TOH MBOAKOM 1eJbIO: 

) w3y4uTb MIOfOBNTOCTh CaMOK MbIUel, MOABeprHyTbIX BOsLelicTBHIO palna- 
HWM B NepHOJ 2MOPHOHAbHOTO pasBHTHA, HW 2) MpOBepHTb 2*XH3HECMOCOOHOCTh 
[X IIOTOMCTBa. 
— OO6pbeKTOM HCcTeELOBAHHA CYKUIH OesJIbIe MBIWIH, B3ATbIE H3 NOMYyIAILMH, 
VAZBOJMBIUEHCA B JaOOpaTOpHH B TeyeHHe 9 ser. OAHOKPaTHOe TOTAasbHOe 
-OO1y4YeHHe CaMOK MbIIMeH MpoHsBoANocb Ha 10, 12 u 14 cyrku GepemeHHoctu, 
‘. €. B Te CPOKH, KOra y M1Oa MpoucxXoLHT HHTeHCHBHad AudpPpepeHUMpOBKa 
‘oHay, (27). 

O6syueHHe NpoHsBOAKNIocb NpH nomouu annapara TYT-400 (Co) B ose 
90 r, Ip MoulHocTH Jo3spI 30 r/MuH. Tlocne o6slyueHHa *%HBOTHBIe paccaxkuBa- 
LHCh HHJMBUAYaIbHO, VM BCe JaJlbHekiwue UCcueOBaHHA MpOBOWINCb Ha HX 
(ouepAX, T. €. Ha CaMKax, OOJYYeHHBIX B MepHOR SMOpHOHabHOTO pa3sBUTHA 
1a CTaqMH 3aK/lalKH WH POpMNpOBaHHA AMYHNKa. 

Jian cyKjleHua O BIMAHHM Y-OOJ1YYeHHA Ha MJIOMOBHTOCTb WH pasBUTHe T0- 
-OMCTBa OT CaMOK ObWIM MOJyueHbI WBa nometa. [IpeaqBapuTesibHo B TeyeHHe 
(JIMTeEJIbHOrO BPCMeHH MPOBOLHWINCb HaGJIOMeHHA 3a 9CTPaJIbHbIM WMKJIOM, HU K 
‘aMIlaM TlOJ[caxKHBaIMCb TOJIbKO WHKIMpyroulme caMKH. (MatepHasbi, Kacato- 
WHecaA BIMAHHA Y-OOJy4eHHA IMOPHOHOB Ha MOJOBOH WHKJI, NOCWYKHIN Mpey- 
ACTOM CelLHabHOrO cooéujeHHa). [lepBpii pas WHKJMpyroulwe CaMKH MoscaKu- 
3aJIHCb K CaMIlaM B Bo3spacte 4,5—5 mec., BTOpOH pa3 — nocjle OTbeMa OT HUX 
+2-1HeBHbIX MbIlUaT 1-ro NOMeTa. Kaxaa caMKa CaxkaJlaCb B CTaQMH SCTpyca B 
\0-MTPOBYIO CTeKJIMHHY1O OaHky Cc AByMA caMilamu. Bce cyyan GepemeHHocTH 
{ poop perucrpupoBaluch. Bem yYer UYHCJIeHHOCTH MPHHOCHMBIX MOMeTOB 
1 HaOJIOLeHUA 3a pasBUTHeM MBIUAT LO 42-HeBHOrO BOspacta. 

 Bce nomyueHHple SKCMepHMeHTAaJIbHbIe MaTepHaJbl MpeAcTaBsenbl B TAO. 1. 
AwaslW3 9THX MaTepHaJIOB pallHOHaJbHee NPpOUSBOAUTE OTAebHO M10 I-my MH 2-my 
! 


1OM€TaM. 

B pesyabrare uccmeqoBanua 1-ro mometa (cm. Ta6n. 1 uw puc. 1) ObiI0 yera- 
4OBNIeEHO ceyroulee: 

I. Ecau B KOHTPOJIbHOM rpynne MWIOLOBHTHIMH, T. ©. AaBLIHMH MOTOMCTBO, 
dK a3asocb 100% camox, TO cyMMapHo No rpymne oOJIyYeHHbIX CaMOK II10]0- 


924 


Ta6anuna 1 


IIln00BuTOCTb CaMoK, OO YUeHH SIX Ha pa3Hsle CYTKH 3MOpHOHaIbHOrO pa3BurTHa 


Uucso poxus- Uucso MepTsBo-| Uncso nornom 


Bpema o6sy4e- Uucw0 UIHX CaMOK Yncwo Cpeau. poxKy. 3a 6 Heq. noc 
caMoK, ___ | MOP HOH. ox 
Hua (CyTKH boncan ——__|__ | MOTOM-| dHCieH: at 

PasBUTHA) K CaMIlaM a6c. A KOB mometa aoc. % aes | of | 
1-i | Konrpos 6 36.1'400 | 2822). 6,4 ye lnsterilee ee Oe 
lOMeT 10-e TBS 18 78,3 92 faye 4 18 Dee 20 | 30ne 
42-e 37 28 loge LOZ 5,8 9 D0) 65 | 40,1) 
14-e 24 14 58,3 82 0,0 9 11,0 44 53,6} 

2-H KouTpoulb 35 30. |) 100 254 des = — 21 8,3 
momer 10-e 44 141 78,6 81 ae 5 6,2 48 | 59,3] 

42-e 7H 13 (Oh ibs) 5,8 16 P48} 13 Tee 

14-e 13 7 53,8 41 5,8 6 14,6 26 | 63,4! 


BUTH Obi TObKO 71,4%, ocrambHble 28,6% camMoK MOTOMCTBa BOOOLK 
He Jlantu. HakaKkHX CyUecTBeHHbIX OTIHYHA B IJIOMOBHTOCTH CaMOK, o61y4eHi 
HHIxX Ha 10, 12 “ 14 cyTKu, o6HapyxuTb He yaeTca. HackobKo 3aKOHOMepel 
MOHMKeHHbIM MpOWeHT MIOMOBHTBIX CaMOK B Trpynn 
OOJYYeHHBIX Ha 14 cyTKH 9MOpHOHAbHOrO pa3sBUTHA Md 
CPaBHeHH10 C 2KMBOTHBIMM, OO/YYeHHBIMU B APyrHe Cpoy 
KH, CKa3aTb TpyHO. OueHb!BO3MOXKHO, 4TO 3TO CHHKEH 
He OObACHACTCH CyYaHbIMH TpWuMHaMA. | 
II. J[aBuiue noTromctBo oOJly4eHHbIe CaMKH OKa3a} 
JTHCb MeHe® MOMOBUTLIMH, YeM KOHTPOJbHBIe, 0 4eM 
CBUJeTeILCTBYe€T CTATHCTHYeCKH locTOBepHoe ‘pa3M4 
ue B CpeHeH YHCeHHOCTH NoMeTa B 9THX JBYX rpyni 
aX (B KOHTpOe Cp€qHAA YHCeHHOCTh WOmeta Jia 68 
momeTosB 6,62, B ombITrHoH rpynne Jia 60 mnomero 
5,45; Mas em: r= 1,17 40,33). (Tanupie ornocutTes bx 
cpeMHeH 4HCIeCHHOCTH MOMeTOB MbI aemM CYMMapHoO Ik 
BceH OMbITHOH rpymne, Tak Kak (bakKTH¥YecKH HUKaKH 
OTJIM4HH B STOM OTHOUICHHH M@xKy CaMKamu, oO1y¥eH|h 
HbIMH B pa3Hble CpOKM 9MOpHOHabHOrO pa3sBUTHaA, 06) 
Hapy2KeHo He 60.) MuHuMaJibHad YMCCHHOCTb MOMeT? 
Puc. 1. Ananu3 1-ro — HaOJoaeTcA y CaMOK, OOJlyYeHHbIX Ha 10 cyTKu, OHaKd 
moMeTa. aire tee. pa3Hilla Me@K]ly YHCJIEHHOCTbIO HX MOMeTOB WH UNCTeH 
ee notom. HOCTbIO NoMeTOB caMOK, OOMy4eHHEIX Ha 12u 14 cyTKE 
crsa, B—meptsopok- CTAaTHCTHYecKH HefocroBepHa (M aij—emaig=0,62 40,49) 
eHHbIe. @ — KOHTPOJIb, III. B mometax o6y4eHHBIX CaMOoK HaGmroqaeTcs 
6 — onbiT BbICOKad MOCTHAaTaIbHadA THOeb H HalMune Ooubuord 
KOJIM4eCTBa MepTBOPOATeHHbIX. B cpeqHem 3a 6 Heed 
MOCTHATaIbHOH *Ku3HU rHOneT 40,5% MbIUaT, poxJeHHbIX OOYYeHHBIMH Ma+ 
TepAimu, mpH radetu 10,3% B KoHTpone, M uMeetca 10,7% mepTBopox eH 
HbIX IPH OTCYTCTBHH MX B KOHTpose. 
IV. Motata, poxenHpre OOy4eHHbIMM MaTepaAMM, HMeIOT Tipu poxk,enuH 
MeHDIIMH BeC, UCM KOHTPOJIbHBIe, H Ha MpoTaxKenuu 6-Heembuoro nepnosa 
HaOJOAeHul OTCTaloT B BeCe OT MOcMeAHUX (puc. 2). | 
Anajora4nHoe oTrmu4ue OT KOHTPOAbHBIX CaMOK HaOmIOaeTca y O61 y4eHHBI 
M 10 2-My momery (cm. Ta6a. 1 uw puc. 3). 2-% nomer B onbITHO! rpynne jan 
64,6% camoK, B KonTpombHol 100%. Ecau yuectb, uto 28,6% O61 y4eHHbI 
CaMOK He Jad HM OAHOrO MOMeTa, a 35,4% H3 RaButMx 1-H nomeT He Ramu 2-ra 
TOMETA, TO CYMM@PHO NPOWeHT MOMHOCThIO CTEPHJbHbIX HM YaCTHYHO CTEPHAbHBIN 
(WaButux 1 nomer) 3Ha¥uTebHO Bospacraer. | 
CpeftHsiat uMceHHOCTb 2-ro moMera mo rpymme OOJYYeHHBIX CamMoK 6,35, na 
KOHTPOJIbHOH rpynme 7,25. PasHutla B aHHOM Culyyae He uMeeT craTucTHYecKOll 
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AMOCTOBEPHOCTH, OYeBUAHO, BCIeEACTBHe HEMOCTATOUHO GoubUIOrO KoNMUeCTBAa M10- 
MeToB (43 loMeTa B KOHTPOJIbHOH rpynne u 31 nomer B onbITHOM) npu 3HaqUTeNb- 

‘HOM BapHalMu 4uCa MbILUAaT B MoMere. MntTepecuo oTmeruTb, YTO MO UNCeHHOCTH 

-2-TO TlOMeTa OT KOHTPOJIbHBIX 

‘He OTJIMYaIOTCA CaMKH, OOJy- pi 
ueHHbIe Ha 10 cyTKU 9MOpHo- 


HaJIbHOro pa3BuTua. He nposo- a 
AA cCMelMaJIbHbIX HCCIeLOBa- 10 
HHH, TPyHO CKa3aTb, 3aKOHO- 8 
MePHbIM WI CyuaHHbli xa- ae 
PakTep HOCHT 3TO ABJIEHHe. es 
MeprBopoxkyenue vu mocTHa- 4 
‘TaJIbHad rHOeb BO 2-M TOMeTe 2 
-HMeIOT MeCTO MpHMepHO B Tex ; pefeesanhts 
Ke PasMepax, uTO HB I-M. Tak, G5 0183. 8 5 BU BB I 
-MepTBOpoxKeHHe B_ OMDbITHOI Alnus Gsbeusubanuit ——> 


rpymme HaOsmtomaetca B 13,7% 
_ Puc. 2. VW3menenwe seca y blilaT, po?KeHHblx 
CTY YaeB H OTCYTCTBYeT B KOHT oOuly 4eHHbIMU MH KOHTPOJIbHbIMU MaTepAMH, C BO3pac-~ 
pone, a 3a 6 Heeb NOCTHa- Tow. a — 1-f momet, 6 — 2-H nomer; 1 — KOHTpOMb, 
TaJIbHOM %KU3HH rHOHeT 44,2% 2 — onsit 
OIbITHbIX MBIAT H 8,3% KOHT- 
POJIbHbIX. TOUHO Tak %Ke, Kak HB 1-M Momere, MbIlllaTa, POXKeHHbIe OOyUeH- 
-HBIMH MaTepxAMH, MMeCIOT MPH POxKJCHHH MeHDBIIHH BeC, UCM KOHTPOJIbHDIe, 
OTCTAIOT OT HHX NO BeCy Ha MPOTA%*KeHHH BCero MepHoOsa HaGmoReHul (puc. 2). 
YMeHbIMeHHe CpeHel YHCJIEHHOCTH MoMerTa y OOsy4eH- 
HbIX C€MOK MO2XKHO TpaKTOBaTb WIM Kak CJIeCTBHe 3MOPHO- 
HaJIbHOH YTHOeM WX MOTOMCTBA, WIM Kak pe3yJbTaT 
oOpa30BaHHA B UX OpraHH3Me MeHbIIero, 4YeM B HOPMe 
KoMuecTBa AWeKeTOK. J|1a OTBeTa Ha BONpoc oO TOM, 
yYMeHbillaeTcaA JIM y OOJYYeCHHbIX C€MOK MpomyKuuA Alt- 
IeKJIeTOK, OblIa MpoBeweHa cCuleqyroulan cepua akKcnepu- 
MeHToB: Ha 1O—11 cyrKu OepeMeHHOCTH OblIO BCKPbITO 
10 KOHTpojbHbIxX CamokK u 10 caMOK, OOJyYeHHbIX Ha 
cTaquH (OpMHpoBaHuA SAMUHHKa, HW Obl MpousBeyeH 
MOJCueT YMCA MKENTHIX Tel MW AMMIaHTHpOBaBLIMXcA 
gapoypileH. PesymbTaTbl moycueTa MOKa3aIH, 4TO B 
KOHTPOJIbHOH Tpynme Ha CaMKy MpHxoguTcaA 6,7 9M- 
OpuoHos H 8,3 *%KeJITHIX Te, a B OMNbITHOM 5,2 sMOpHoHa 
u 8,2 *KeJITHIX Tea. OTH WHGPbI CBHAeTebCTBYIOT O TOM, 
UTO Y OOJYYeHHHIX CaMOK Mpomecc OBYJIAWHA C KOMYe- 
CTBeCHHOM CTOPOHbI MpOWCXOJHT HOPMaJIbHO, HO WJM 
Puc.3. Ananu32-ro no- MMIMMaHTMpyercad 3HayMTeIbHO MeHbIllee YMCMO OMIOLOT- 
meta. OOo3sHaueHua Te BOPCHHbIX AMICKCTOK, HIM YaCTb AMWeKMeTOK Boodle 
xe, UTO Ha puc. | He OMIOOTBOPAeTCA. 

SakaHuuBad H3I0%KeHHe cakTH¥YecKOrO MaTepHaia, 
cieyeT elle pa3 MOA4epKHyTb, 4YTO NOHMKEHHAA MMOMOBUTOCTb Oblla Hamu 
oOHapy2KeHa y WHKJIMpYIOUNX CaMOK, T. e. y CAMOK, Y KOTOpbIX Y-oOuly4eHHe 
Ha cTaquu PopMupoBaHNA AHYHHKA He MOBMANO SHAYHTebHO Ha XOM 9CcTpalb- 
HOFO IlHKJla. DTO 3acTaBAeT CelaTb BbIBOZ O TOM, YTO IWIOMOBHTOCTb, B TOU- 
HOM CMBICJe c10Ba, Oouee pasMouyBCTBHTebHa, “eM NoOOBad WukAuKa. Ilo- 
cmemHee HaXOJUTCA B COOTBETCTBHM C pPaHee ONYOJIMKOBaHHBIMH JaHHbIMH (*). 

B 3akmo4eHHe HHTepeCHO COMOCTaBHTb MOYYeHHbIe HAMM JaHHble C JaHHbI- 
MH, XaPaKTePH3YIONLUMM IWIOXOBMTOCT CaMOK, MOMBePrHyTbIX BO3eCHCTBHIO pa- 
[Mallu BO B3POCIOM cocTOAHHHM. Takoe COmocTaBeHHe MOM*KeT AaTb HEKOTOPOe 
TipeAcTaBNeHHe O PaXMOYYBCTBUTEIbHOCTH «B3POCOTO» H «IMOPHOHAAbHOroy 
auusHuKos. IIpopecru 9TO CpaBHeHHe MO2XKHO JBOAKUM OOpasoM: 1) MOxKHO cpaB- 
HUTb MelicTBHe OJMHAKOBbIX 03 Ha AHYHAKH 9MOPHOHOB MM B3POCJIbIX CaMOK H 
Ha 9TOM OCHOBAHHM CieaTb BbIBO O HX PaMOUYBCTBHTeIbHOCTH; 2) MOXKHO Cy- 
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UT O PaMMOUYBCTBUTEbHOCTH AMYHUKA Ha OCHOBAHMM TOPO, IPM KaKUX NO3aXxy 
HMeeT MeCTO CXOJHOE KOJIMYCCTBEHHO BbIPamKeHHe KaKOH-IMOO OMmpeeeHHOH 
peakiWWu Ha oGyyeHve. Mp spegquounTaeM BeCTH CpaBHeHHe BTOPbIM IIYTeM,| 
u30paB B Ka4eCTBe TeCTa YMeHbINeHHe YMCCHHOCTH MOMeTOB MO0CcIe OOyYeHHA. | 

Visgpectuo (3), uro O6uly4eHHe B3POCJIbIX CAaMOK MPpHBOMT K HeOOpaTHMOH cTe-| 
PHJIbHOCTH, KOTOPad CMeHAeT CyIeLYIOMMi HeMOCpeCTBeEHHO 3a OOJlyYeHHeM|f 
epHOX, NOHHXKeHHOL nosoBuTocTu. B padore Cuesta u Anca (*) yKasbiBaeTca, | 
uTO lOCe PeHTTeHOBCKOrO OGYYeHHA CaMOK Mbiluei B Lose 240—280 r nomHaa| 
CTepHJIbHOCTh HacTynaer uepes 3—4 HeemH, B TeYeHHe KOTOPbIX OOJy4eHHbIe? 
CaMKH J[aloT MOMeTHI NOHM2KeCHHOM YHCeHHOCTH (B CpeqHeM 5,1 MblllaT B MOMe-| 
Te BMecTo 7,1 B KOHTposle). OrmeyeHHoe WMTHPyeMbIMM aBTOPpaMH YMeHbIeHHe} 
UHCJICHHOCTH MOMeTa JOCTaTOUHO OM3KO COBMayaeT Cc HaOJOaBLUMMCA HaMH Bi 
pe3yibTatTe Y-OO/ly¥eHHuA 9MOpHOHOB B ose 50 r (6,6 MbIllaT y KOHTPOJbHBIX UH} 
5,4 y OOmy4eHHEIX camMok). Ha oCHOBaHHH 9THX JaHHbIX MOXKHO MpHHTH K 3a-| 
KJIOUCHHIO, UTO MO TECTY CHHXKECHUA NJIONOBUTOCTH OOVJIbLIYIO PaHOUYBCTBUTED- | 
HOCTh OOHapyxXuBaIOT Auddepenuupyromimeca ToHagbl. OfHaKo HeOOXOJMMO| 
OTMeTHTb, 4TO MOCe BOSeHCTBHA Y-s1yYaMu B o3e 50 r Ha JMOPHOHOB CaMOK | 
MbI He HaGJlOJaIM HaCTYIWICHHA CTOMPOWeHTHOM, MOMHOM CTepHJIbHOCTH; 4acTb | 
CaMOK, KaK YKa3bIBaJIOCb BbIllle, OCTABaJIHCb IJIOOBHTbIMH. OUeHb BO3MOXKHO, | 
YTO JWIX MOMHOrO MOpaxkeHHA TeHepaTHBHbIX QICMEHTOB SMOPHOHAJIbHOrO AHY- | 
HUKa HYKHa OoMbuan No3a paMall“u, HO KaKOBa OHA HW HaCKOJIbKO OTIIMYAeTCA 
OT 03, BbI3bIBaIOUIMX CTEPHJIbHOCTb B3POCJIbIX CaMOK, 6€3 ClellMaJIbHO NOCTaB- 
JIGHHBIX SKCICPHMEHTOB CKa3aTb HEBO3MOXKHO. 

TloqBo2a UTOM, MOXKHO CKa3aTb, YTO MOJyYeHHble B paboTe JaHHble CBUeTEJIb- 
CTBY!OT 0 TOM, ¥TO BOSselicTBHe payMatHel B ose 50 r Ha SMOPHOHOB CaMOK Ha | 
cTayuu (POpMHpOBaHHA yY HAX AHYHHKOB OKa3bIBaeT 3HAYHTEIbHOe CTEPHJIH3YI0- 
mulee lelicTBHe M MOHM2KaeT KH3HECMOCOGHOCTh MX NoTOMcTBa. B ocHOBe 
ABJICHHU, BEPOATHO, JI@KUT MOBPeXKeCHHe MOMOBbIX KJICTOK QIMOPHOHOB, BBI- 
3BaHHOe Y-OO1y4eHHeM. 


Tloctynuso 
25 XII 1958 
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BHOXHMHA 


A. M. MUXJIMH u A. A. MYTYCKHH 


HEMUTOXOHJPHAJIBHOE OKHMCJIEHHE BOCCTAHOBJIEHHOrO 
AW POCSOMMPHTHMHHYKJIEOTHIA B KOPHE PACTEHHSA 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 81 XII 1958) 


B HOpMaJIbHbIX MUTOXOHPHAX OKMCJICHHE BOCCTAHOBJICHHDIX MPU MHHYK1e0- 
rujos (JIIIHH u TITHH) mpoucxogur mpeumymectBenno yepes cbiaBonporenH, 
WHTOXpoM C uM WMTOXpomoKcuja3sy. DTo camblit adeKTUBHbI BHYTPHKsMeTOUHBIi 
Me€XaHH3M OKHCJICHHA Ha3BaHHbIX HyKJeoTHAoB (1) H Yepe3 HHX —MpOyKTOB 
Pa3JIOKeHHA YIVIeBOOB, 2%MPOB HU OeJIKOB B XKMBOM OpraHu3Me. B HeMHTOXOH- 
ApMaIbHbIX YAaCTAX IMTOMIA3Mbl 9TO OKHCJICHHE OCYILeECTBIATCA TocpeyCTBOM 
JpyruxX KaTasIM3saTOpoB. Tak, B H301MPOBaHHbIX Me€TONOM CKOPOCTHOrO LeHTPH- 
(PyrHpOBaHHA MMKPOCOMaX H3 OpraHOB XKMBOTHBIX HalieH Obl WHTOXpom b; 
(7), MlepeHOCAIM 3/IeEKTPOHbI OT Ha3BaHHbIX MUPUAMHHYKeOTHAOB Hemocpel- 
CTBCHHO Ha KMCJOPON M ABJIAIONIMUCA, CIEMOBATeJIbHO, CAMOOKHCJIAIONLUMCA FeM- 
MPOTeEHHOBbIM KaTaJus3aTopom (*). B MakpocoMax pacTHTeJIbHbIX (*) TaKYy!O POJIb 
BbIMOJHACT WHTOXPOM bs HapsAyy C APyrHMU OKHCJIMTebHbIMH CHCTeMaMH, He 
CBASAHHbIMH HH C WHTOXPOMOM C, HH C WHTOXpoMOKcHa30H. XapakTepHbIM MA 
Ha3BaHHbIX IMMTOXPOMOB ABJIACTCH HX OYCHb MaJlad UWYBCTBUTEIbHOCTb, BCJIeI- 
CTBHe CTPYKTYPHbIX OCOOeHHOCTeH, K WHaHUAy HU ApyrumM MHrHONTOpaM Tremmpo- 
TEHHOBbIX (PePMEHTOB. - 

Kpome Ha3BaHHbIX IMTOXPOMOB, B H€MHTOXOHJPHaJIbHbIX (ppaKUHAX WHTO- 
Ia3MbI PpaCTHTeJIbHOM KWeTKH PYHKWUMOHHPYIOT Apyrve OKUCHTeJIbHO-BOCCTAa- 
HOBHTCJIbHbIe CHCTEMbI, CHOCOGHbIe MepeHOCcNTb ameKTpouH c JIIIHH uenocpez- 
eTBEHHO Ha MOJIEKYJIAPHbIM WIM MePeKMCHbI KUCOPOA H OUCH YYBCTBHTEJIbHbIe 
K AJlaM, CBASHIBAIOILUM TAKebIe MeTadbl. Tak, B NWeHHYHbIX NMpopocTKax ObI- 
ma HalijleHa (bepMeHTHas cucTema, oKucssioulad TITHH u B mMenbuei creneHu 
NITHH 6e3 yuacrua wutoxpoma C(°). bswio oKa3aHo, YTO OMHHM M3 KOMMOHEH- 
fOB STOM CHCTeMbI ABJAeTCA NepoKcua3a. Bowio BEIcKasaHO MpeqnouowKeHne 
(>), uTO y HeEKOTOPHIX OakTepHit 9Ta MepoKcufasa B KavecTBe MpocTeTHYeCKOH 
PpyMMbl Cofep2xKHT He TeMHH, HO ClaBMHaeHKHAMHyKJeOTHy. 

Hamu mpeampuHsato Obiuio W3y4eHHe CYMMaPHOM aKTHBHOCTH BCeX 9THX KaTa- 
NMHTHYeCCKUX CHCTCM B Pa3JIHUHbIX TKAHAX KOPHA AYMeHA, PasJIMUaIOMIMXCcA 
MeXK Ly COOOi Kak aHaTOMMYECKH, TaK HW NO MpeoOmaqaolum PusvosOrMyeckHM 
byHKUMAM —B MepucTemMaTOsHOH uacTH, re mpeoOaqaer PyHKUAA LeNeHUA 
<JIETOK, H B 30H paspacTaHHsA Cc ee pasHooOpasHbIMU CHHTeETHYCCKMMH (PPyHKIH- 
IMM, KOTOPbIe OTCYTCTBYIOT B MeHee Auppep eHILH pOBaHHOM MepHcTeMaTOSHOH KJIeT- 
ce. Panpiue OblWwIO MOKa3aHO, YTO B COOTBETCTBHU C pa3sJIMYHAMM B aHaTOMHYe- 
‘KOM CTPOeCHHH M PU3HOMOPHYeCKHX PYHKUMAX B Pa3sHbIX TKAHAX OHOFO HM TOTO 
Ke OpraHa HaGIOfaeTCH pas/IMUHaA AKTHBHOCTb TeMMpOTeMHOBLIX cepMeH- 
rOB, OHA MeHbIWe B pacueTe Ha OeOK B MePHCTeMaTOSHOM TKaHH, YeM B Oovee 
sPeIBIX H WucbcbepeHItMpoBaHHBIX yuacTKaX KOpHsA. PaHbule Obl TakrKe Hali- 
[eH COOTBETCTBCHHBIM TpaMeHT cofepxaHuA MpoToremaTuHa, STOO BepOsAT- 
JOrO IpemluecTBeEHHUKa BCeX J[PyrUX 2%esMesOnopPupMHOBbIxX COeAMHCHHM B AKH- 
3bIX OPraHH3Max, a Tak»xe MarHul-nopPMpHHOBEIX COe@HHEHHM B 3eJIeEHOK 
meTKe (’). 
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B nacrosauei pa6oTe u3y4aslacb CPpaBHHTeJIbHaH AKTHBHOCTb CMe€CH IHTO-| 
Wla3MeHHbIX (ppakwuii (MUKpOcOM, pacTBOpHMOi cpakHH), NOJyYeHHbIX 10} 
oOujernpHHaATOoMy MmeTogy (*). Kak H3BecTHO, pH 3TOM MeTOJe yaeTCA COxpa-} 
HHTb B Hepa3pyIeHHOM BH Jie OCHOBHYIO MaCCy MHTOXOHApHeB, KOTODPbIe M OTJe- 
JIMOTCH 3aTeM WeHTpHdyrupoBanuem. LlenrpudyraT coyep2xKHT JIMIb HeOOJIb- 
IWY10 YaCTb OGJIOMKOB MHTOXOHJpPHeb, C KOTOPbIMM CBA3aHa WMTOXPOMOKCH]a3- 
Had AKTHBHOCTb. Sta aKTHBHOCTb ONpesesAach HaMH ClekTpO@oTomerpuHye-| 
CKM IYTeM OKHCICHHA BOCCTaHOBeHHOrO wWHToxpoma C. Ha okucseHHe BoccTa- 
HOBJICHHOFO MHPHAMHHYKJIeOTHAa BILeHTpHdyrate ocTaTouHad C1abaA WATOXPOM- 
OKCHa3Had AKTHBHOCTbh OKa3bIBasla He3HauHTebHOe BJIMAHMe. Bovblue TOYO, | 
mpH6apenve JITIHH k cycneH3HH H3 MHTOXOHAPHeB HE BbI3bIBaJIO 3aMeTHOTO 
OKHCJIe€HHA 9TOFTO TpHOaBNeHHOrO KO3H3HMa — B IIOJIHOM COOTBETCTBHH CO 
CBOHCTBaMH MHTOXOHApHeB XMBOTHOFO mpoucxoxyeHua (°). Takum oOpasom, 
B WeHTpudyratre 43 KOpHell AUMeHA OKHCICHHE BOCCTAHOBJIeCHHOrO AMdocdonupu- 
JMHHYKJICOTH La UET MOUTH HCKJNOUNTEIbHO 3a CUeT HEMHTOXOHAPHaJIbHbIX Ppak- 
UHH WHTONIa3sMbl (MHKpOcoM HM pacTBOpHMol (ppakuuH). OO HHTCEHCHBHOCTH 9TO- 
PO OKHCJICHHA MOXKHO CYAHTb MO CJIEAYIOULHM JaHHbIM, ABJIAIOULMMCA CpeHAMU 
H3 JaHHbIX PAa OMbITOB, OIH3KHX Mexky coOohw (06 OKUCIeCHHH CyAHJIH 0 H3- 
MeHeHHIO ONTHYeCKOM MIOTHOCTH; E44) B Hayase onbITa =0,346;cmMecbcocTosa | 
u3 2,5 ma pactpopa JIIJHH + 0,1 ma docdatuoro 6ydepa pH 7,4-++0,2 ma wex- | 
Tpudyrata): 


Bpems, MHH. 1 2 3 4 D 
E340 0,187 0,114 0,065 0,039 0,020 


O xuMuueCKOH Apupoxe KaTaAH3aTOPOB, OK H- 
canxtomux JTIIHH poe pactuTeabuuo xX MHTOXOHA PUK 
IIpeqnomarauocb (°), YTO B HEMMTOXOHAPHaJIbHOM OKHMCJICHHH BOCCTAHOBJICHHBIX 
NHPHAHHHYKJICOTHAHBIX KOSH3HMOB Y4aCTBYIOT MO KpalHel Mepe Ba PepMeHTa: 
1) @aaBonpoTewHoBad OKCHa3a, NepeHOCAIad HeMOCpeCTBeHHO BOJOPO KO- 
9H3UMa Ha KHCJIOpOn, U 2) KaKasd-TO NepoKcHfa3a, MONOMHAIOULad OKHCsIeHHe 
3a CUeT NepeKHCH BOAOpORa, OOpasyloujeHcA pH elcTBHH (blaBoMpoTeHHa. 

JlaHHble, MOJyYeHHbIe NPH MpHMeHeHHH HAMM HEKOTOPbIX AKTHBaTOPOB HU 
HHTHOUTOPOB, MOryT MIpH UX COMOcTaBJIEHHH MexKAY COOOM CIYXUTb WOKa3a- 
TEJIbCTBOM B OJIb3y ONHCAHHOH cxembl. JleHcTBHe HHTHOHTOPOB MOXET ObITb UJI- 
JIOCTPHPOBaHO CJIeEYIONLMMH BeIHYHHAMH TOpMOxeHHA OKHceHHA JITIHH 
(B Mpowentax): 


KCN, (10-3 M) 89,4 Bepcen (10-* M) 90 
JMaTHIAUTHOKa p6a- NaN;(10-3 M) 0 
mat (M/5000) 88 , 4 Kataga3a 60 


Becte c TeM, IpHOaBseHHe nepekucu Bosopona (3-10-4M) ycxopser oKuc- 
JleHve BO MHOFO pa3. Tak Ke CHJIbHO aKTHBUpyioT HoH! Mn**. Cpequ Ha3sBaHHblx 
HHIHOMTOPOB Mpeod6salaloT TaKHe, KOTOPbIe CBASbIBAIOT TAXKEJIbIe MeTAJIJIDI. 
J\eicrBue STHX COeHHEHHH MOxKeT OObACHATECH MHTMOHpOBaHHeM (byHKUMH 
MepOKCHa3bl WyTeM CBA3bIBAHHA TeMMHOBOrO xKeesa. Uro Kacaerca [usTUII- 
HTHOKapOamata, TO ero JleHCTBHE CBUJETEJIbCTBYET O POJIH MEUM B KaueCTBe KOM- 
MOHEHTA OKHCJIMTEJIbHOM CHCTeEMBI, NO aHaJIOrHu C MeTaJOdsMaBONPOTeHHOBLIMH 
JITHH-oxcnjfasamu %KuBOTHOTO poucxoxgfenua (1°). OG yuacrnu B KaTa- 
Ju3e PaBONPOTeHHOBON OKCHMa3bl, TeHepHpylolleH NepekHCb BOLOpOMa, MOx- 
HO CYAMTb 10 TOpMOxeHuI0 OKuCeHuA JIITHH katana3ol, paspyutaiomeli mepe- 
KHCb, MH NO aKTHBMPOBaHHI0 STOFO OKHCICHHA NpHOaBeHHeM Mepekucn. Sto 
OTHOCHTCA 3a CUeT NMepoOkCHasHOrO KOMMOHeHTa CHCTEMBI. 

Oco6oe mMecTo cpeqH HHTHOMTOpOB 3aHuMaeT acKopOuHOBad KucsoTa. Ona 
CHJIbHO TOPMO3HT OKHCJIeEHHe€ BOCCTAHOBJICEHHOrO JMNMPHAMHHYKJeOTHa mpe- 
napaTaMu M3 KOpHeH AUMeHA, B OTIMUNe OT Apyrux depMeHTHBIX cucTem (14), 
Ecum akTHBupyroulee NelicTBHe ee TPyHO OObACHUTL, TO TOPMOxeHHe B Cyyae 
pacruterbHok JIITHH-oxcuja3bt MoxHO OObACHHTb KOHKYPeHTHBIM JleliCTBHeM: 
OHA 3eCb OKHCIAeETCA MepOKCHasHOH CHCTeMOK NpeHMylecTBeHHO nepex JITHH. 
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HsoxenHbie (bakTbl MOryT CY2KUTS B NOJIb3yY MpaBHJIbHOCTH IpexmooxKe- 

1A O ABYXKOMMOHeHTHOCTH cucTembl JIIHH-oxcuja3pi B KOopHaAX AuMeHS ((pia- 
MpOTeHHOaA OKCHla3a -+ MepoKcufla3a). OBHaKO HeaBHO NOWYUeHHIe JaH- 
xe (™) 06 oKcuzasHoli tbyHKUMM AaBHO U3BeCTHOI PacTHTeIbHOH NepoKkcH asp! 
IBOAAT Ha MBICJIb OO OKHCEHHH BOCCTAHOBJICHHbIX KOSH3HMOB BHe MUTOXOHI- 
IM PACTHTCIbHOK KJIeETKH MOCPeACTBOM OLHOM TOKO MepOKCHa3sbl, CHOCOOHO! 
HEPHPOBaTb MepeKHCb BOAOpOMa 3a CueT OKCHa3HOrO OKHCJICHHA KaKUX-TO 
IHJICHHBIX B OTICJIbHBIX PaCTeHHAX M Elle HE H3YYCHHBIX MPHPOAHbIX AuceHo- 
xB. Ec takue cy6crpatst OyfyT HaliJeHb B pa3g/IMUHBIX pacTeHHuAx, B TOM 
ice HB M3yYaBUlelCA HAMM IWMTOMIa3Me KOPHEll 3/1aKOBbIX, TO 3TO MOCYXUT 
OIHUTEIbHBIM MOATBEpAKeHHeM BbICKA3AaHHOH OJHWM U3 Hac MbIcaH (1°) 
POJIH NepeKHCHbIX OKHCJIHTEJIbHbIX CHCTeM B IIpHpose, B OCOOeHHOCTH y pacTe- 
iM. B natiMx onbirax rugpoxnuon + nupoKkatexun (0,4-10-°M u 1-10-°M, co- 
‘BETCTBEHHO) HE TOJIbKO He aKTHBHpOBaH oKHCeHHe JITIHH, vo cubxHo 
ipmMo3sHn (50%). 
CpaBuHuTeabHAaAA AKTUBHOCTH AIHH-oxkcunza3 nu 
a3MIHUHBIX YacTeH KOpPHA. XoTA coOOcTBeEHHO MepHcTeMaTO3HAaA 
‘aHb KOPHA THHETCA JIMUIb Ha 2—3 MM OT KOHIa KOPHA, MO TEXHHYECKUM MIpH- 
1HaM IIPHUIIOCb BCe Ke OpaTb OTpe3KH B 10 MM, KOTOPble CPaBHUBAVJIHCh C BbILIe- 
KaUIMMH OTPe3KaMH B 4—5 cM. STO HEH3O6eEX%KHO JONKHO ObIIO BECTH K HEKOTO- 
MY CIVIaxKMBaHHIO pa3sM4uHA B OKHCeHHH JITIHH mepuctrematosHol 3peon 
‘aHbIO KOPHA. Tem He MeHee JaxKe B 3THX YCJIOBHAX 3TO pasJIMUHe BbIPakaerca 
25—30%No cpeqHHM jlaHHbIM 3 pxJla onpeyenenunit. Tak, B BepxHeli uacTH 
)PHA MHTeHCHBHOCTb OKHCeHHA JIIHH cocrapasauna 0,4 y JIIHH ua | y 6er- 
1. B nwKHeM oTpe3Ke (1 cm)— TompKo 0,31 y. MoxkHo jlymaTb, 4TO Mpu ‘cTporoM 
30/IMPOBaHHH MepHCTeMaTO3HOH TKaHH (2 MM) pa3HHIla 9Ta Oblla Obl 3HaUH- 
JIbHO BbIle. BO BCAKOM CJlyuae, HEMHTOXOHpPNaJbHOe OKHCJICHHe BOCCTAaHOB- 
sHHOTO KO9H3HMa HM Yepes HEFO OKUCJIeHHe Pas/JIMUHbIX MeTAOOJIHTOB B MepHcTe- 
ATO3HOH TKaHH 3HAYHTeJIbHO HHKe B pacueTe Ha OeOK, yeM B Juddpepenwupo- 
IHHOH 3peloH TKaHH. 


Vuctutyt Onoxumun Tloctynuso 
uM. A. H. Baxa 29 XII 1958 
Akajlemuu HaykK CCCP 


WHMTHPOBAHHAH JIMTEPATYPA 


Be ReeGarlaa i caclomieds Biole Chem, 226) Neola (1957) 22 Cie. itr tt avemeante 
er, E. G. Ball, Proc. Natl. Acad. Sci. U.S., 38, 55 (1952). ® M. Klingenberg, 
feh. Biochem., 75, 376 (1958). *4E. M Martin, R. K. Morton, Biochem, J., 
mee 2, 404 (1957). © M. I. Dolin, J. Biol’ Chem., 225, Nel, 557 (1957). 
MM: Muxauun, A. -A. MytyecxuH, Bwoxumua, 21, 8. 1, 1387 (1956). 
.M. Muxaun, A. A. Mytyck uu, JAH, 118, Ne 4, 778 (1958). i A ie Lethe 
Pinger, J. Biol. Chem., 190, 345 (1951)... ® E. E, Conn et al., J. Biol. Chem., 194, 
3 (1952). 29H. R. Mahler, in D. E. Green «Currents in Biochem. Res.», 1956. 

H. Kersten, Biophys. et Biochem. Acta, 24, Ne 1, 222 (1997).UT. Akazawa, 

E: Conn, J. Biol. Chem., 232, Ne 1, 403 (1958). Bo. M. Muxanu, Buo- 
yruyeckoe okHcmeHHve, M., 1956. 
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Jloknagm Akagemun nayk CCCP 
1959. Tom 125, Ne 4 


BHOXHM 


E. JI. POSEH®EJIbA, A. A. MOZSHAHCKAS u H. K. PYAKOBA 


M3Y4EHHE COCTABA HW CBOHCTB 3MMO3AHA 
(IIpedcmaeaeno akademuxom A. H. Onapuneim 8 XII 1958) 


B cBa3H C TOM pOvblO, KOTOPy1O UrpalOT B e€CTeCTBEHHOM HMMYHUTETE OT 
KpbiTbit B 1954 r. Mum1emepoM HOBbIi CBIBOpOTOUHbIM GeloK mponepyzuH (7), 
a Tak?Ke NIpolecc KOMIIeKcooOpa30BaHHA MponepfuHa C NOMMCaXapHOM 3HMO- 
3aHOM (*), MOCIeqHHH CTa MpeMeTOM MHOTOUHCJICHHBIX HCCIeLOBaHHi. 

B HacToaulee BPeMA UMeeTCA OOMbIUIad JMTepaTypa, NOCBAILeHHaA B3aHMO4 
JeHCTBHIO ponepAuHa C 3HMO3aHOM in Vitro Hu in ViVO, KHHeTHKe 9TOFO Ipolecca, 
BJIMAHHIO BBECHHA 3HMO3aHa Ha COjlepxKaHve B KPOBH 2KMBOTHBIX MponepAuHa,) 
a TaK2ke BOMpocy 06 aHTHreHHBIX H JPyrHX CBOMCTBaX 3HMO3aHa. OJ[HaKO COCT@BI 
HM XMMMY¥eCKOe CTPOeHHe 3HMO3aHa MOYTH He H3YyYeHbI. 

Ilusamemep c COTpyAHHUKaMU yKa3bIBaloT, UTO 3HMO3aH IpescTaBlAaeT Cobo 
BEI[€CTBO KJICTOUHBIX OOONOUeK ApowKel, HepacTBOpHMoe B BOJe, KHCMOTAX 
mjeouaxX WH OpraHWvyeCKHX PaCTBOPHTeAX HM COCTOALMLee TIaBHbIM OOpa30M Ha 
yrueponos. B 3uMo3aHe OOHapyxKUBaeTCA TakKxKe a30T H CPpaBHUTeJIbHO HeOOJb+ 
wwe KOMYeCTBa (octopa u MarHus. Iluamemep nNomaraet, UTO yrmeBO 3HMO3aBa 
ABNACTCA MOJIMMepOM TvIOKO3bI (7). 

JlayOepr u Puketc yKa3bIBaloT, YTO 3MMO3aH He COJepxKUT IMKOreHa, He 
ABJIACTCA CMeCbIO ryiiOKaHa H MaHHaua (*)./[u-Kapao u Puope o6HapyxXHIH MeTO 
OM XpoMatTorpaduu Ha OyMare HaJIH4ve B 3MMO3aHE TVIIOKO3bI H MAHHOSbI Hi Ha 
3TOM OCHOBAHHH Cea BbIBOA, YTO yrvleBOHad YaCTb 3MMO3aHa COCTOHT i 
ruirokaHa HM MaHHaHa, TipH4eM rviioKaHa B 2,0 — 3 pa3a Ooubllle, eM MaHHaHé 
(*). Kpome Toro, HMM O6Hapy2KeHbI B 3MMO3aHe Cyle[bI TeKCO3AMHHAa HU JOBObH 
3HaYHTeJIbHOe COsepxKaHue SemKoB (oT 13 7017%). Stu WaHHbIe, OCHOBaHHbIe HA 
M3yYYCHHH KHCOTHOrO THApOMM3aTa 3MMO3aHa, He JaiOT, OMHAKO, OTBeTa H 
BOMpOC O TOM, ABIACTCA JIM MOMMCaxXapHy 3MMo3aH reTeponomMcaxapuoM (r10- 
KOMaHHaHOM), CMeCbio JBYX rOMONOHCaxapH os (rlioKaHa HW MaHHaHa) WIM «KE 
elle Oosee CORON CMeCbIO NOMMCaxXapuoB. 

Mb uccleqoBasH COCTaB H HEKOTOPble CBOMCTBAa OAHOFO H3 AKTHBHBIX B OT 
HOWeHHH MpOmepAMHOBOM CHCTeMbI pelapaTOB 3HMO3aHa, MOyueHHnIx P. A. 
PyrTOepr MogMduUNpOBaHHBIM e10 MeTOsOM (°) (mpemapat Ne 1)*. Baugy toro ut 
mpenapaTbl 3MMO3aHa COepxKaT 3HAYMTeEMbHOe KOMMYECTBO a30Ta, HEOOXOJUMO 
ObIO BbIACHUTb, ABJIACTCA JIM 3MMO3aH a3OTCOJepKallMM MOMMcaxapHOM WAIHI 
*Ke OH COJep2KHT UPHMecH OeJIKOBHIX BelllecTB (*). Kak H3BeCTHO, NO, BJIMAHHeM 
KOHICHTPHPOBaHHbIX IMeO“eH He MPOMCXOAMT THApOMMTMYeCKOrO pacnaya M0- 
mucaxapuya (°). Tlosromy Mbl mogxBepramu 3HM03aH KunayueHHIo B 30% KOH 
B TeueHHe 3 Yac., MOce Yero OCaKLalH NOMCaxXapv ABOMHbIM OObeMoM cHMp- 
ta. [pu npu6aBjieHuu K MOyYeHHOMY OcaqKy BOA YacTb NowMcaxapuga Mepe-+ 
XoMT B pacrBop. Ilommcaxapuy us 9TOrO pacTBopa NosBepranca 2—3-KpaTHOMY 
NepeocaxkeHMl0 CMHPTOM UM BBICYWIMBaICA. Ota (PpakUMA NoMMcaxapusa ycnoB-: 
HO Oba Ha3BaHa pacTBopumol tbpakunelt 3umo3aHa. Hepacrsopumpili B Bose 
OcayOkK He€CKOJbKO pa3 NPOMbIBaJICA CNHUPTOM M BbICyUHBaIcaA. YcenoBHo 93Ta 
(pakwuaA Oblia Ha3BaHa HepacTBOpHMoOli (bpakuMell 34MO3aHa. 

Oxasalocb, 4TO Cofep2KaHHe as0Ta B OGeHX (PpaKIMAX 3HAYHTeIbHO HUXKe, 
eM B HCXOQHOM Npemapate 3uMo3aHa. Tak, B HCXOAHOM Mpenapate cojep2Ka- 


: 
IK} 
} 


id 


IIpenapat sumosana Obi losnyyeH M3 MpomaxKHEIX MeKapcKUx TpovwkoxKelt. 
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Me asoTa coctapiao 1,7%, B pacrBopumon dpakuun 0,47%, a B HepacTBopH- 
ou dpakuuu 0,15%.Tlo-Buyumomy, 3HauHTebHaA “aCTb a30Ta 31MO3aHa ABIISI- 
(CA ASOTOM OeJIKOBbIX BelllecTB. Onpefeenue pexyuupyronieli cnocoOuoctH Mpe- 
apaTa pacTBOpHMOl (pakuMH 3uMo3aHa 
ICE KUCJIOTHOFO THAPOMU3a NOKAa3ao0, YTO 
ylep2KaHve B HEM Tomucaxapuya paBHo 
95%. na sro dpaxunu fo] = +105°. 

Xpomatorpauyecknii anamus npoLyk- 
)B MOJIHOFO KUCOTHOFO rHApOsIH3a HCXOIL- 
oro Npenapata 3MMO3aHa MO3BOH OOHAa- 
YKUTb HaJIMYHe B HEM TOJbKO [JIOKO3bI 
MAHHOSbI, 4TO COOTBETCTBYET JIMTepaTyp- 
IM JaHHbIM (?,*). PacrBopumMaa dpakwus 
IMO3aHa, KaK OKa3aJlOCb, TaK2Ke COCTOHT 


Ppb Ppa 
3 TIKOKO3bI HM MaHHO3bl. B  HepacTBo- ° 
AaMOW (pakunH Oblia OOHapy2xeHa TOJIbKO Puc. 1. QaexTpodoperpamma pactso- 
HOKO3a. TakHM o6pa30M, HepacTBo- puMolt (ppakitun 3uMosana. CrpesKoll 
{Maa (pakKUHA 3HMO3aHa ABJIACTCH TVIHO- NE ye comer uss cetiaa 


AHOM. 
— Pacrsopumas dpakiusa 34M03aHa UCCefOBalaCh MeTOAOM s1eKTpPoopesa 
Oymare. QueKkTpodopes NpOBOAMJIH B BepOHaOBOM GOydepe mpH pH 8,6 Bz Te- 
Hue 18—20 vac. O6HapyxeHHe NOMCaxXapHAOB Ha OyMaxKHbIX MOOCAaX MpOBo- 
JMJIOCb PaHee OIMCAHHbIM MeTOJIOM (‘). 
OyHa 3 NOsyYeHHbIX 9QIeKTPOope- 
rpaMM lipeycraByieHa Ha puc. |. 
Bn is ten 2, Ne REIHO a xe. 1; puembopanian 
HOM / pane 3HMO3aHa aad PpaKinn schism ang ae a oy 
cBoeH 9eKTpo@opeTHyecKOl MOJBYK- 
HocTH (pakuui Aub. O6e cpakuun 
Cootnowenne  OKPAlIMBalOTCH pa3sJIMYHO peaKTHBOM 
Iuddba. Opakuua A (noxBy>KHas) OK- 
palimBaeTca B (QHOJIeETOBLIN BeT, a 


Ta6auua 1 


Ne 


° Kouwu4., 
IbITAa 


KoMNOHEeHTHI ¥ 


oon a (ppakuua B (HenoypuxKnasd) —B cuHuit. 

PoKxo3a 42 1:1,6 Mpakuuu A u B amoupopaiucb U3 
Mannosa 192 6OuIbMIerO KOMUeCTBA OyMaxKHbIX MOJIOC 

2 aa Fa 1:4,6 ropsyel Bosoli, NosBepraiuch KUCIOT- 

aHHO3a 

PUpOM3aTbl U3y- 
13 T'moKos3a 73 4:4,5 HOMY ERED ONY 7 ee AY OMS ality 
| eae 142 YaIHCb MeTOJOM Ka¥eCTBeHHOH 1 KO- 
4 ToKo3a 76 1:1,6 JIMMECTBCHHOH xpoMaTorpadbuu Ha Oy- 
Maunosa 120 Mare. XpomatTorpatbwyeckui aHavu3 
| WoOKa3aJl, YTO OOe pak COCTOAT U3 


TJIIOKO3bI H MAHHO3BHI H, CJICJOBATeJIBHO, 


Opakuua BD 
cane ABJIAIOTCA TIKOKOMaHHaHaMH a H 6 (co- 


4 | [moxosa pei 1,54:14 OTBeTCTBeHHO (ppakiuam Au B). Ha 
Manuosa TYUCTJIMBO MOXKHO ObI- 
2, anes a 163-1 XpOMaTOrpaMMax O 


JO BHeTb, UTO O6a IIOKOMaHHaHa 
OTMHYaIOTCH Apyr OT Apyra CoorTHote- 
HHeM CBOHX KOMNOHeHTOB. Jin KOJIH- 
CTBeHHOTO ONpeseeHHA OTHOCHTebHOrO COMeP%KaHHA MaHHOSbI HU [Ii0- 
3b] B PIIOKOMaHHaHax a MW O Ha XpOMaTOrpaMMaX MPOABJAM TOJbKO MeTUHKH, 
M3 COOTBETCTBYIOINMX HM yuacTKOB OyMaru 06a MOHOCaxapHa THAPOMH3aTOB 
BleKaIHMCb Topsyel BORO. KOHTpOseM CYXKHIH 9OATHI, NOMYYeHHbIe MPH 
padorke ropsueli BOAO TaKUX 2Ke 0 pasMepy YYACTKOB Tex 2Ke XpOMaTorpamM, 
| HE COsep*Kallux MATeH. 

-Cojepxkanne caxapos B 9/10OaTax OMpeseAaH MO MeTOLy XaregopuHa u Veu- 
Ha. JLIa BLIYMCeHUA CONepxwaHHA MAHHOSbI Obl/Ia MOCTpOeHa KPMBasA 3aBHCH- 
CTH peyIMpyloulel CMOCOOHOCTH MaHHOSbI OT €C KOHUEHTpalnn. 

TlonyyeHHble JaHHbIe MpuBeeHb! B Ta6n. 1. 


Mauuos3a Oe) 


TIAH, 7. 125, No 4 929 


Kak Buquo us Ta6n. 1, oOTHOWeHHe PIOKOSbI K MaHHOse BO (pakuuu A paB 
1: 1,6, a Bo @paxuuy B 1,6: 1. Takum o6pa3om, Ha OCHOBaHMM pasJIHMYHOH N¢ 
BYXKHOCTH MW OKpacku (ppakuui A u Bb, a TakxKe OOpaTHOrO COOTHOIeHHA B H 
PIOKO3bI H MAHHO3bI, MOXKHO CleaTb BbIBOA, UTO PaCTBOPHMadA MpakUuA 3H 
3aHa COCTOHT H3 IBYX Pa3JIMYHbIX 10 CBOeMy CTPOeHHIO [IIOKOMaHHaHOB. 

Uro Kacaerca HepacTBopumMol dpakilHu, KOTOPaH, Kak yxKe YNOMHMHAOG 
COCTONT TOJIbKO 3 TJIIOKO3bI, TO IPH YaCTHYHOM KUCOTHOM rnzpomnse (30 ME 
B 0,5 N HCl) B rugponusare O6napyxMBaloTCA MeTOJOM XpoMaTorpadun Ha 
Mare TpH NATHA, 1Ba M3 KOTOPbIX, MO-BAAMMOMY, UIpHHaexaT Aucaxapuy 
Bo3MoxHO, B IvIIOKaHe HMeeTCA He MeHee ABYX THMOB TvIOKO3HAHbIX CBA3eH 
*Ky TIOKOSHbIMM OCTATKaMH WIM %Ke 9Ta PPaKUMA ABJIAETCA CMECbIO UBYX pé 
JIMUHBIX MO XapakTepy cBageil rm10KaHOB. TakuM O6pa30M, 3HMO3aH AB/IAeT 
COXKHOM CMeCbIO Pa3JIMUHbIX MO COCTaBY HM CTPOeHHIO NOMHCaXapHOB, a HMCH 
TrylioKaHa (MIM TlOKaHOB) WM JBYX pa3JIMUHbIX TOKOMaHHaHOB. Hue MpHveE 
WMTCA CXeMa COCTaBa 3HMO3aHa. 


Ucxoannn 3nmo3ais 


Pactnopuman dbpakitna 
Hepacrnopuman dpakuna= 
Paiokomannana =raoKaH (raioKakui?) 
(raioko3a : MaNno3a= PuroKomanian 6 


=1: 1,6) (rawKkosa: manHosa=1,5: 1) 


HawieH 3ajaueh ABJIAeTCA NalbHelWiee H3yYeHHe TOJIMCaXapHOB, BXO 
IHX B COCTaB 3HMO3aHa. 


IlentpauibHbId HHCTHTYT YTemaTONOrMH U Tloctynuao 
TlepeuBaHHA KPOBH 4 XII 1958 


Jla6opaTopux dbusHomorMueckOH XHMHH 
Akajiemuun HayK CCCP 


UMTHPOBAHHAS JIMTEPATYPA 


Lb, Iau kleine Ib, TBM ania, ly Lie pow) 10%, GR 07s) s) 5 cE 
Sciencer 120) 279 (1954) ee eeelmien BIEy SB iim, al elpro wale mai 
Ea boo dade exp Meds, 103 (1956) Ee Lion Dil to. Geuiket (ckie states mvs nGam 
gress de la Sociéte europeene d’ hematologie, Abstracts, Copenhagen, 1957, p. 2 
ae Di G at lo le belio ten ocience 127, S50 lba 7561 (1958) sano bec PavanOlomE 
C6. Tp. KoHdep. Mo yraepofam uM yrueBoqHoMmy oOmMeny, M., 1958, °® L. Greenwoo 
E. Manners, Proc. Chem. Soc., 1958, 26 (1958). 1B dle Plowie Hid enue ime 
xHMHa, 23, 6 (1958). / 


930 


Hoxuans Akanemun nayrx CCCP 
1959. Tom 125, Ne 4 


BHOXHMHA 


P. A. PYTBEPI 


ilOJIYYEHWE UW CBOMCTBA MOJIMCAXAPHA 3HMO3AHA, 
AKTHBHOrFO B OTHOWIEHHM MPOMEPIMHOBOM CHCTEMbI 


(IIpedcmacaeno axademuxom A. H. Onapuneim 11 XII 1958) 


Touucaxapugt o6o1ouek pox KeBbIX KJICTOK 3HMO3aH OGsayaer CnocobHO- 
/bIO BCTYMaTb B:KOMIWI€KC C GeKOM KPOBH MponepAHHOM, KoTOpbilt urpaer ompe- 
WICHHY!O POJIb B eCCTECTBEHHOM HMMYHHTEeTe OPraHH3Ma H B ero 3all[MTe IpOTHB 
CTPavalHOHHOK OakTepemus ('). [lp noBpiiteHHd HOHHOM CHubI Cpeybl H TeM- 
‘paTypbI yaeTcaA OTJeMTb OT KOMMIeKCa MpoNnepAUH UH asIbHelIWeH OUMCTKOL 
IeIMTb STOT OeJIOK B YHCTOM Buse. C NOMOUIbIO 3MMO3aHa NlOyyaloTcA TakxKe 
‘arenTb! RP (chiBoporka, JMINeHHad MponepsHNHa, HO COXPpaHUBIaA AKTHBHOCTD 
MIIIeMeHTa) H R3 (cbIBOpOTKa, JIMINeHHaA TOJIbKO TPeTberO KOMMOHeHTa KOM- 
tementa (C’3) uw mponepauHa), HeOOXOJMMbIe WIA THTPOBAHHA AKTHBHOCTH 
yoNlepHHa MO 3HMO3aHOBOMYy MeTogy. IlocmeqHuH ocHOBaH Ha cmoco6HOcTU 
MO3aHa B IIPHCYTCTBHM MporepAMHOBOH CuCTeMbI (MpomepAHH, KOMIVJIeMeHT, 
g**) cnemnduyeckH HHAKTMBUpOBaTh pu 37° TpeTHii KOMMOHeHT KOMIMVIe- 
‘HTa (*). 

Brejenue 3HM03aHa YKMBOTHBIM COMPOBOKLaeTCA MEPBOHAYaJIbHbIM NaleHvem 
Tpa mponepiuvHa B KPOBH C JlabHellIuM ero NOBbIeHHem Ha 200—300% 

HCXOJIHbIX 3HaueHHH (°). 

STa OCOGeHHOCTh 3HMO3aHa MOKET OLITb MCHOJb3OBaHA KaK 3allWTa MPOTUB 
WOKEHHA YPOBHA MponepAnHa, BbISBAHHOFO JeHCTBHEM Ha OpraHH3M JIyYHCcTOH 
epruu. 

CoBOKYMHOCTbIO yYKa3aHHbIX CBOHCTB OOaaloT He BCe MpelapaTb! 3HM03aHa; 
KOTOpble H3 HAX YaCTHUHO WIM NOMHOCTbIO H€aKTHBHbI B OTHOIWWeHHH Mponep- 
HOBOH CHCTeMBI. 

Take mpenapaTbl BCTpeyaucb Mp NomyyeHHuH 3uMo3aHa NO MeTosy IIna- 
Mepa u Okkepa (4). Boee craHapTHbIlt 3HM03aH ylaeTCA, MO0-BHJUMOMY, BBI- 
NMTb TIpH UCMOMbSOBAHHH MeTOa, MpeqowenHoro ITuemepom c corp. BIO- 
emcTBuH (?). 

Cnemud@uyeckue ocoOeHHOCTH 3HMO3aHa, OlpeyemoulHe erO AKTHBHOCTb B 
HOWeHHU MponepAuHOBOM CHCTeMbI, elle HeqocTaTouHO usyyeHbI. Ilo ZaHHbIM 
ipo u Muope, OuoMOrMYeCKad AKTHBHOCTb 3HMO3AHOB He 3aBHCHT OT HX XMMH- 
2Koro coctaBa. ABTopbl HaGO,amN 3HaUHTebHO OOJIbIIMe OTKOHeEHHA B 
2TaBe 3HMO3AHOB OJMHAaKOBOM AKTHBHOCTH, YM MPH COMOCTABJICHHH aAKTMBHBIX 
HeaKTHBHbIX l[pemapaTos. 
| Mp momaraem, ¥TO cTpyKTypa WoWMcaxapuya HU kKonpurypalua rwoKO3H]- 
(X OCTATKOB B MOJeKys1e MOryT B Ooyblel Mepe OlpeseATh OvosmoruyecKky10 
THBHOCTb 3HMO34HOB, 4YCM HX XHMHYeECKHM COCTAB. 

Ucxoaa v3 9THX MOMOKeHHH MIA MOYYCHHA AKTHBHBIX B OTHOMCHHH Mpo- 
PAMHOBOH CHCTeMbI 3HMO3aHOB, MbI CTPCMHJIMCb CO3QaTb YC/OBHA, cmoco6- 
3YIOIMe U3MeHeEHMIO CTPyKTYpbI MouHcaxapHta. C STO IebIO Mbl USMCHWIN 
ollecc THIpONH3a ApoAKeH TAK, UTO MOCMEAHUH MpoTeKas B KUCIOU Cpee (pH 
). Mpezpaputenbuble HaGMOeHNA NOKA3 aH, UTO IPHTHAPOMNse WpoARKeH TPUuN- 
HOM UMeeT MeCTO OOpasOBaHHe KUCJbIX MPOLYKTOB, Ware B TOM C/lyuae, CCIM 
/mporekaer B doctparHom Oydepe c ucxogHbIm pH 8,7; RoposbHo 6pictpo pH 
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Cxema NOJYYCHHA 3SHMO3aHa 


Sw ee ee ee eres 


pox xn 


KosmuecTBo § porkxKel, 
Kr 

IlogroTopka [pox *Ker 
K THApomHsy (kKunsa- 
yeHHe), wac. 

Cpeyqa, B KOTOpO!H mpo- 
TeKaeT PHAPOH3 

@epmeuT (TPHNCHH), KO- 
JMUeCTBO, T 

Brpenenne depmenta 

J{autTembHOCTh ruypo- 
JM3a, JHU 

pH rugzpomsara 

JloOapmeHue mleoun 

Hanuune ontumyma pH 
Twa TpuncuHa 

OuncTKa oT posyKToB 
rHApomusa 

O6e3BoxKUBaHHe 


KougmuectBo ciupta, J 


Bprxoy, r 
KauecrBo 3HMosaHa 


AKTHBHOCTb B OTHOIIIe- 
HHA [polepqHHOBOU 
CHCTEMBI 


Ilo IInamemepy 


Tlo Iluanemepy 


0,0 NNasHPOg 


i 
{-KpaTH. 


16 
Her 


96° cnuptom, 
ropay. Bool 
100° cnuprom 


12,5 


10—20 
Beat ua ce- 
pblii MOpowoK, 
THrpockonHyeH 


He sce mpenapa- 
Tbl AKTHBHDI 


0,0 N NasHPOg 


2 
4-«Kpatu- ** 


16 


7,8—8,0 
Exkequ. 


Jia 


Topau. Bogor 


100° cnuptom 


u OKKepy c coTp. (?) 
Onentimana Onelitimana |CBexue lekap- 
cKHe Tpeccos. 
paca A. * 
1 4 il 
4 3 4 


0,9% NaCl 


4 
{-KpaTH. 


4) 6*** 
8,7—6,5 
Her 


Her 
Topau. Boo“ 


Ilocten. 06e3- 
Box. 96°, 3a- 
tem 100° cnup- 
TOM 


Ao) 6—7 96° n41,5—2 

400° 

10—20 60 
Beaptli mopomox,|besplit mMeakoqu- 
rurpockonHMueH| CcilepcH. mopo- 
WOK, He Tur- 
pockonuueH 

Bce mpenapatsi|Bce mpenapaToi 

aKTHBHBI AaKTHBHBI 


* Saccharomyces cerevisiae ¢ NpHMecbIO MIeHOUHBIX ApomRxe;t. 
** 4, 4, 6, 10-14% mHM ruzpouusa. 
*** B HeEKOTOPHIX Cyyadx fo 23 Huei. 


Ilo MonudunupopanHomy MeTory | 


nekap 
cKHe TMpeccorH 


Cpexue 


* 


pacpr A. 
1 


4 
0,9% NaCl 


1 
1-KpaTH. 


16ee* | 
7,0—5,4 
Her 


Her 
Topsy. Bowony 


Ilocten.  o6¢ 
Box. 96°, Be 
tem 100° cure 
TOM 
6—7 96° u 
4,5—2 400° 

100 

Besplit MenKOs 
cnepcH. mop: 
WOK, He ry 
pockonHyueH 

Bee mpenapar} 
aKTHBHbI 


cHuxaeTcA 40 6,5. Ucxoga us storo, [Iunemep, no-BuquMomy, HM UpHGeraer | 
eXKEHEBHOMY MNOMelayMBaHHIo TuApomuszata (°). 
SameHa (pocdarHoro G6ytbepa 


(pH 5,4). 


(pH 8,7) dusvomornueckum  pacrBopol 
(pH 7,0) B HamuMx oMbiTax MO3BOHa OGecneyHTh 3aaHHYIO KMCJIOTHOC’ 


Hecmorpx Ha co3jlaHve HeOlaronpMATHEIX yCOBHit AIA WelicrBua Tpunc 
Ha, THAPOUM3 3akaH4ABaICA B Te Xe CNOKH, YTO HM B WleIOUHOH cpese B OMNBITAl 
[luimemepa; B HEKOTOpPbIX ciyyanx — Ha 3—7 Heit TO3Ke. 

K KOHUY TrufpomHsa coxpaHsoch 25% nepBoHayanbHoli aKTHBHOCT 


TpuncHHa. 


TlomumMo u3MeHeHuii ycnoBMi Pax poM3a MbI BUOU3MeHMAH TakxKe Tpoue 
o6esBOxKMBaHUA. [loceqHee NpPOBOAUOCh B Haase 96° cHupTOM JO Tex Mop, Nd 


Ka COxpaHAslaCh MCXORHad ero KpelOcTb, 3aTeM cyleqoBasia o6paborKka 100 


CHHPTOM CHa¥aJla Ha XOJIOAY, a 3aTeM Np KHNAYeHHM C OOpaTHbIM xONOLMIE 
HukOM. Tlocme YacoBoro KHNIAYeHHA H3Mepsacb Kpenocrb cmupTa, H mporec 
NOBTOPAJICA HO Tex Mop, NOKa CNMPT coxpaHan ucxogubie 100° (o6bruHO 25 
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pasa). Bene 3a 3THM MpoBO_MAOCh BbICYIUMBAHHe 3UMO3aHa B BakYYM-CYIIMIKe 
Moqu@ukKauna Ne 2), 

B ormmune or mpenapatos Ilummemepa, nomyueHHHblii HaMH 3uMO3aH He 
2PAJI AKTHBHOCTH MPH XpaHeHHu 6e3 BaKyyMa. 

ToObl BbIABHTb BMAHMe U3MeHEHHOFO Mpowecca THAPOMU3a MU MCKMIOUNTS 
HaveHHe INTAaMMa ApOXOkel, MbI B KOHTPOJIbHbIX OMbITax (MomuduKanuA Ne 1) 
eH Tu ponH3s B cocaTHoM 6ydepe, cOxpaHuB JIMIb HCHOb3OBaHHEI HaMU 
pouecc o6esBoxUBaHHA. Culeqyer oTmeTuTb, uTO Iluimemep mpuyaer oco6ce 
HaveHve OO€3BOXKUBAHHIO TPH NOYYeHHM CTaHapTHIX MpemapaToB 3HMO- 
aHa. | 

O6a nowyyeHHbIX Hamu Mpenapata sumo3ana: Nol (konrponp) u Ne 2— Onin 
KTHBHbI B OTHOIWeHHH TponepsuHoBok cuctembl. [locnequaa MpoBepaacb oO 
ANY NOKa3saTeleu, MeTalbHO paspa6oraHHbix I]umemepom c corp. (2). Crau- 
apTH3allHA NpelapaTOB NOKasada, YTO TIA U3BeEUeHHA MponepMHa U3 CbIBO- 
OTKH KPOBH YeJIOBeKa' H XKMBOTHBIX TpeOyeTca He Oosee 4 mr/MJ 3MMO3aHAa. 
1a Npnroropjenne peareHTOB JIA THTPOBAaHHA MponepsuHa HyxKHO: Dia RP 

MI/MJI 3HMO3aHa IIpH MepBo u 3 mr/MJ pH BTOpol HHKyOauMN CbIBOpOT- 

M; ia R3 1,1—1,2 mr/ma mpu ucnomb30BaHHu CbIBOPOTKH KPOBM YeOBeKa 
—6 mr/mi "pu cbiBOpoTKe MopcKoli cBHHKH. AHaslorMuHble KOsIMUeCTBa 3MMO- 
aHa mpumMenssu IInaemep (*?) u Max-Hana (). 
_ Ha ogun v3 nowyyeHHblx 34M03aHOB He NpHHasexkal K rpyime, HeakTHBHOli 
» OTHOWIEHHH MponepAHHOBOH cucTemb! (1). OOpauiaer Ha ceOA BHAMAHHe TOT 
AKT, UTO BLIXO MpOAykta y Hac Bcerga BHUe, vem y Ilummemepa; B 3—6 pas 
sumosaHe Ne | u B 5—10 pas B 3umosane Ne 2. Sto o3HayaeT, YTO C NO- 
OUlbIO 3HMo3aHa, MOyueHHoro us 1 Kr Apoxxel mo metToxy IInmemepa, 
OXKHO BbIJeIMTb WponepquH H3 2,5 J CbIBOPOTKH 3HMO3aHa, MOJYYeHHOrO M10 
oqu@uKkaunun Ne | —uz3 15 «a uw no moguduKxanunu Ne 2 — 3 25 41. 

JJonouIHUTebHOe MOBbILeHHe BEIXOla 34MO3aHa Ha 40% NpH HCNOsb30BaHHu 
omupuKkannu Ne 2 cBxA3aHO JIMUIb C pasIMUHbIMH yCJIOBHAMH ruypomHsa. MbI 
OlaraeM, YTO B 9TOM CyYae NOMMMO TPHMTHYECKOrO NepeBapuBaHUA AporkrKe- 
BIX OeJIKOB HMCeT MECTO H KUCJOTHbIM THAPOIM3 YIIeBOXOB, KOTOPbIM MpHBed 
; MOABJICHHIO HOBbIX MPOLYKTOB, OTCYTCTBYIOINMX B 3uMosaHe Ne |. 


Ta6muna 2 


CocraB 3HM03aHa (B IpomeHTax) 


3uMO3aH pee Mg Pp N 
Tlomyuennpli TWaa- , 
JIEMepoM Cc COTp. — 2,43 0,4 1,78 

Toayuennpili Kapso 
u Dvopu Dine 0,28 0,79 2,36 
Ne 4 dee || WO Wzy )W2e, | aay) 
Ne 2 0,5 0,002— | 0,05 Bel) 
0,005 Peds 


[Ipu ucceqoBaHuu 34Mo3aHoB (TAO. 2) BHAHO, YTO COMepraHne MHHEPab- 
BIX BelecTB, HM B uacTHocTH P u Mg, cHuxeHO B Mpenapate Ne | 4 ocodeHHO pes- 
co —B Ne 2; N, nanporus, Ooubure B mpenapate Ne 2. 

CneKTpasIbHble HCCeJOBaHMA 3HMO3aHOB, IIPOBeeCHHbIe lok ie KoJIbILOBbIM 
; madopaTopuu Ovoreoxumun MucrutytTa reoxXuMMn HM anasIMTHYeCKOH XHMUH, HO- 
caganu, uro 3umMosanbt Ne 1 u No 2 sHaunTebHO OTAMYAIOTCA NO COMepr»kaHHio 
AUHepasbHbIX BelecTB, OCOOeHHO MHTepecHO pasM4yMe B CcofepxaHuH Mg, 
 @, TOFO HOHA, KOTOPbIi ABMAETCA COCTABHOM YaCTbIO MpOMepAMHOBOH CHCTCMBI 


ra6il. Si 


| 


| 
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Ta6nuna 3 


MuuepambHbiii cocraB 3HMo3aHa M0 CieKTpasbHOMy aHasM3y (B MpoleHTax) 


Snement | 3umosan No 1 | Sumo3an Ne 2 OuIEMeHT 3umosaH Ne 1 | 3umosaH Ne 2 
Pp 10 10 Sr ORD 0,03—0,05 
Ca - 3) — a) Zn 10,0 1,0 
Gr 0,003 0,003 Mn OneS 0,05 
Mg (10 0,5—1,0 Sn 0,08—O,05 0,015 
Fe 23 120 Si 0,4 3—5 
Cu o—10 Ong —— en: Ni 0,01 0,02 
Co OFS 0,01 Ba 0,005 OR = 0) Abs 

Pb 0,03 0,05 


ConocrTaBuleHHe pesyJIbTaTOB XMMHYeCKOTO aHaJiH3a uM OMOJOrMueCKOH ak 
THBHOCTH 3HMO3AHOB NMO3BOUIAeT BbICKa3aTb MpPeMMOMOReHHe, YTO HAM YaJIoc 
MOJYYHTb 3HMMO3aHbI, OTJIMUAIOWMeCA MO COCcTaBY, CBOHCTBaM H, I0-BHJMMOMy, 
CTPyYKTYPHO OT 3HMo3aHOB I InaeMepa. 


LlentpasbHbIi MHCTHTyT TremMaTosorMu Toctynuno 
HW TepeiuBaHuA KPOBH 9 XII 1958 


HWHMTHPOBAHHAA JIMTEPATYPA 
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Biol. and Med., 94, Ns 2, 399 (1957). © F. J. Di Carlo, J. V. Fiore, Science 
127, Ne 3301, 756 (1958). 
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Jloxnagn Aragemun nayr CCCP 
1959. Tom 125, Ni 4 


300JIOTH A 
B. M. SNLITEHH 


O CHCTEMATMYECKOM MOJIO)KEHHM, OBPA3E )KV3HU 
M MPOWCXO)KEHHM SHIEMMYHON BAMKAJIbCKON NMABKH 
TRACHELOBDELLA TORQUATA (GRUBE) 


(Tpedcmaenexno axademuxom E. H. Ilaenoeckum 2 I 1959) 


@MayHa Z9HAeCMUUHbIX NMABOK Balikala u3yueHa KpalHe HezocTaTouHO. B 
AaCTOAMLeH CTATbe U3JaraloTCA pe3yJIbTATbI UCCIeOBAHUA OaliKasIbCKOM MMABKU 
43 cem. Piscicolidae (=Ichthyobdellidae) — Trachelobdella torquata (Grube). 
T. torquata Opa onucaHa B 1871 r. A. E. [py6e (°), koroppi oTHec ee kK poly 
Piscicola. Tak kak B cTaTbe Ipy6e oTcyTcTBOBaIH CBeeHHA O KOJIb4YaTOCTH 
4 OOKOBbIX MY3bIPAX Y OMMCaHHO! UM NMABKH M TAK KaK Nocue paoor A. E, Ppy- 


Pue. 4 


je T. torquata He Obia MepenccleqoBaHa, BONpOc O ee CHCTeEMATHYECKOM MOs0- 
‘KeHHM He Obl paspeuieH. M3yyenne Oombuoro KOJIM4eCTBAa XKUBbIX UM KOHCEPBH- 
)OBAHHBIX JK3eEMIVIAPOB T. torquata MpHBevIO Hac K BbIBOJLY O TOM, YTO ITY MHABKY 
vjlelyeT U3bATb W3 posta Piscicola uv BkKNOUHTb B pox Trachelobdella. 

T. torquata — MaeHbKaa NMABKa (JIMA Tela CAMOFO KPYNHOYO 9K3eMIVIApAa 
1 w™ npu Han6onputei wupuHe 3 MM). Mopma Tela OY€Hb H3MeHYMBA, OMHAKO 
4 CHOKOMHOM COCTOAHHH TeIO IMABKM KOPOTKOe, OyJaBOBHAHOe, Oovlee HIM Me- 
fee OTUeTIMBO pa3eleHHoe Ha Ba OTAea: Nepequut («tes») — MaJleHbKUH u 
i y3Kuli, 3aqHMit («TyOBMIe») — OONbLIOK H IIMPOKHH, HeCyUIMH 10 6oKam 
\1 map purmuyecku coKpallarolluxca OOKOBBIX ny3sbipei. BenuunHa OOKOBbIX 
(y3bIPeH CHJIbHO Bapbupyer: y OMHUX OCcobeH OHH e{Ba 3aMeTHbI, y APyrux NysbIpu 
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| 
KPYMHble, MOJyIIapOBUAHbIe, XOPOWO 3aMeTHbIe HEBOOPYXeHHbIM [v1a30M. IIpu: 
cOcKH HeBewuKu (puc. 1). Ha nepeque mpucocke HaxofATca [Be Mapbl Tias, He 
3aHeH — pAaj, rilasonofoOHbIx TOYeK. OkpacKa NMABOK upesBbI¥aHHO U3MeHUH} 
Ba. Ha «tee» y OOMbUIMHCTBA 9K3CMIWIAPOB MMeIOTCH YeTbIPe TEMHbIC MoMepeys 
Hble MOJOCHI, Ha WoAcKe — G6emoe Kobo. Okpacka «TYJIOBMILa» Y YaCTH MMABOH 
BaPbHpyeT OT CBeTO-3eeHOrO JO CBeTNO-pxaBoro, MpHyemM OOUMH WBeT i i 
ONpesesAeTCA KOJIMYCCTBOM KOPHUHEeBOFO MIMIMeHTAa, KOTOPbIH MHOTa paBHOMep; 
HO pacmpegeseH m0 Bcemy Tey (puc. | 6), a MHOrga OOpasyeT Ha TYOBHINe PA} 
TIATeH, HMEIOU[UX BeCbMa CJIOXKHbIe OYePTAHHA HW CO3AaIOUlMX BMevaTeHHe Mpay 
MopHoro pucynka (pune. la). Y Apyrot sacTH MHABOK Teo TeEMHO-Oypoe MIM TEMy 
HO-KOPpHuHeBOe C GeuIbIMH MONepeuHbIMM MosocKamu (puc. | @). CBeTaa OKpacké 
C MpaMOpHbIM PHCYHKOM XapakTepHa TvlaBHbIM OOpa30M JI MMABOK, COOpaHy 
HbIX C OOKOMIABOB, TeMHad — JIA MMABOK, HaWJeHHbIX Ha KAMHAX H CHATHIX 
c OprKkos.} OqHaKo culefyeT OTMETHTb, YTO Ha OblyKaX HHOrAa NMoNafaiwrTca Y 
CBeTJIbIC MHABKH. 

Konbuatoctb T. torquata u3y4¥alacb Ha 2%KHBOM H (HKCHPOBaHHOM MaTepH7 
ae. B cocras Tela BxoquT 56 Kone. «lea» cocront u3 18 Komen (IpeqnoxcKo7 
Bad YacTb cofepxuUT 13 KONel, MoAcOK 5), «TyOBULe» — u3 38 Kose. B cocTax 
THIMYHOFO COMUTA BXOJUMT TPH KOJIbILa, H3 KOTOPbIX CpeqHee HeceT OOKOBHIe Ny4 
3bIpH. Tak Kak BMbI poga Piscicola umetor 14-KomeuHbIN COMMT, JJIMHHOe WH- 
JIMHApnyeckoe Teo H Ca60 pa3sBUTbIe OOKOBbIe NY3bIPH, MbI BbIAeJIHJIM OMMCbI 
BaeMylO I1MABKY H3 poga Piscicola u orHecmH ee kK poxy Trachelobdella, a1 Ko- 
TOPOrO XapaKTepHbI 3-KOJeUHbIM COMHT, KOPOTKOe TeO, pasfeJIeHHOe Ha Be 
oTmena, H 6omee KpPynHble OOKOBbIe My3bIpH. 

Hegasuo B. A. Jlorenb (*) onucas HOBBIK po H BUA WHABKY 43 Balkana 4 
Baicalobdella cottidarum. OgHako cpaBpHeHue npuBegeHHpix B. A. Jlorenem 
OnucaHusd WM pucyHka sTOH NuaBKH c T. torquata noKa3aso, uTo B. cottidaru 
110 BCeM IIpH3HaKaM (Pa3MepbI HU (opMa Tea, Pa3MePbI IIPHCOCOK, ABe Napbl ra" 
Ha llepeqHelt Mpucocke U ria3s0NOAOOHble TOUKH Ha 3aHeH, 11 map 6oKOBbIXx Ty 
3bIpeH, MATb Map CCMeHHHKOB*, PaCMOJIOKeHHbIX BAOJIb MEAHAJIbHOM JIMHUH Tela 
M COJIM2KEHHbBIX Mex Ly cOGo%0) cooTBeTcTByeT T. torquata H Jo*KHa ObITb CBeeHA 
B CHHOHUM 9Toro Bua. B. A. Jlorenb Bpigensaet B. cottidarum, rt. e. T. torquata 
B OCOObIH pod, KaK TaK 9Ta IIMABKAa 10 cbopMe Tela O1M3Ka K BUaM poja Tra- 
chelobdella, a no BemuuHHe OoKOBHIX My3bIpeH — K Piscicola. Kpome Toro, oHat 
UMEeT TOJIbKO IIATb Tap CCeMeHHHKOB. OqHaKO yKa3aHHble Mpv3HaKH HeOcTaTOYU 
HbI Jit BbIZeneHua T. torquata B OTAeIbHbIM pod, TaK Kak B Mpesemax poga Tra- 
chelobdella umetorca BuAbI Cc pa3HOl CTeMeHbIO pasBHTHA OOKOBHIX My3bIper 
M Ppa3HbIM UMCJIOM CeEMeHHHKOB: Halpumep, T. kowalewskyi Selensky umeer cpaB- 
HATeJIbHO HeOObWwIMe OOKOBLIe MY3bIPH UM WecTb Nap CeMeHHHKOB, a T. turkes 
tanica Stschegolew KpynHble OOKOBLIe MY3bIPH HM MATb Map CeMeCHHHKOB. 

CsBeyenusa o Ononoruu T. torquata ucuepnbiBaroTca yKa3aHnem B. A. Jlorens) 
O TOM, 4TO 9Ta IIMABKa Napa3HTUpyeT Ha XKEJTOKPbLION wWupoKoONOOKe — Cotto-} 
comephorus grewingki (Dyb.). Kak nokagsamu Haw ucceqoBanusa, T. torquata 
IUMPpOKO pacnpocTpaHeHa HW Upe3BbI¥aHHO MHOFOUNCIeHHa B HTOpanu Baiikana.| 
Oua oOHapyxena y uctoka Axrappi, y noc. Bompumme Kors, B Mamom mope,| 
y YukaHbux ocrposos. T. torquata B 6ouIbuIOM KONMYeCTBe BCTpeuaeTcsa Ha KaM-} 
HAX Ha riyOuHe OT 3 Jo 6 M. Tak, c KaMHA MOBepxHocThH 1015 cm, nogHa-} 
Toro c ryOuHbI 3 M, B OKpectHocTax 5. Korei Obi cHATHI 20 SK3eMITIAPOB STCH 
nuaBku. T. torquata napasuTupyer Ha OokonsaBax u ppl6ax. Ona vacTo Berpe-} 
yaeTca Ha OoKonsaBax Eulimnogammarus verrucosus Gerstf., B 6obUIOM KO- 
JMyecTBe TIPAYyWIMXCA NOX KaMHAMM y Oepera. IIuaBku O6bIUHO NON3aIOT Ha 
OplolWwHOH cTOpoHe GokoMaBa MEY *%aOepHbIMU JMCTOUKaMH. Y GosbuIMHCTBA 
MMABOK, CHATHIX Cc E. verrucosus, KMUICYHHK 3allOJIH€H 3eJIeHOBATOL KPOBbIO} 
3THX pakooOpa3sHbIxX. boKoMaBbl 3apaxKeHbI MMABKAMH BeCbMa HHTCHCHBHO. Tak,| 
43 mpocmotpeHHplx 21 VII 1958 r. B okpecrHoctax B. Kors 57 6okonmaBos mu- 
ABKAaMU OblIM 3apaxeubil1(19,3%), mpuyem Ha 5 GoKonaBax Oblio mo | nusaBKe,| 


i 


* Uneso cemennukos y} T. torquata Kone6netca of yeTHIpex JO MATH Tap. 
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ia 3—no 2, ya 2 — no 3 nuapxu. Beero 60 cHato 17 mMABOK. T. torquata 
lapasuTupyeT H Ha ObluKax, Hallaylad B OOMbIOM KOMUeCTBe Ha HOMAaBIINXx 
} CETH 2KCJITOKPbIIOK — Cottocomephorus grewingki (Dyb.). Y nuapox, cus- 
bIX C ObIUKOB HeNOcpeCTBEHHO Tepe uCceLOBaHMeM, B COJep2KHMOM KHIIeu- 
IMKa ObWIM OOHapyxXeHbI eile He ycreBuiMe TeMOJIM3HPOBaTLCA SPHTPOLUTHI. 
3epoaTHo, T. torquata napasutTupyer u Ha APYrMX Buax ObIUKOB: OHA Halijze- 
a Ha Batrachocottus sp. u Hanajlaer B aGopaTopHBIXx yCJIOBHAX Ha Paracottus 
essleri (Dyb.). Muorouncuennocts T. torquata, ee cnocooHoctTD llapa3uTupo- 
aTb Ha *KMBOTHBIX, OTHOCALLMXCA K BaXKHeEHIIMM MpOrpeccHBHO PasBUBaIOULMMCA 
pyimaM Oalikalbckol dayHbl, Oombiiad M3MeHYMBOCTD CBHJICTeJIbCTBYIOT O 
polBbeTaHHu 92TorO Bua B Balixase. 

B utrepatype cymectsyer muenne (!,*) 0 nponcxoxKyenun OalikampeKux Pis- 
icolidae, u B Tom uncae T. torquata or nusaBxKu Piscicola geometra (L.), WWM POKO 
acipocTpaHeHHou B Ilaneapktuke. Mexyy Tem, 3-KojeuHocTb comuta T. tor- 
uata MpHBOAMT K MpeqnoOx*KeHUI0 O HEMpaBUJbHOCTH STOM TOUKH 3peHHA, Tak 
aK SBOJIIOIWMA COMUTA PbIObUX MMABOK HallpaBJleHa B CTOPOHY yBeIMYueHUS UH- 
ma KOIell B COMHTe, YTO NOATBepxaeTcA MOpcosorMyecKUMH MH 2MOpPHONOrU- 
eCKUMH JlanHbimu (*). [lostomy Bo3HuKHOBeHHe 3-KoeuHOrO comuta T. tor- 
uata us 14-Koneunoro comuta P. geometra mpemcraBlaercH MasIOBepOATHBIM. 
JiA BbIACHEHNA Ipoucxo*myeHua T. torquata mpelcTaBsaloT HHTepec cBeeHHA O 
ACIIPOCTPaHeHHH ApyrHxX BUAOB 2TOFO pora. 

- Buyer poga Trachelobdella 8 Espasuu pacnpocrpaHenbl B ceqyIoulHx palio- 
ax: T. sinensis Blanchard — Kuraii, 8B npegenax CCCP — p. Amyp, 03. Xanxa; 

. turkestanica Stschegolew — 6acceiinpr p. Amy-Jlappu u Coip-Jappu, onpe- 
1eHHble yuacTku ApasbceKoro mops, Gaccelin p. Unu; T. taimeni Epstein — 
Camnocy (Oaccetih Amypa); T. okae Moore — B Anouuu, mpecuple Bosh u To- 

HCKHH 3aJIMB (9Ta NHABKAa, NO aHHbIM OKxa, MOxKeT CYILeCTBOBaTb H B IIpe- 

OH H B MOpcKoH Boje). B KommeKuHAX 3000rM4ecKoro HHcTHTyTa AH CCCP 

ACIOTCA IK3EMIMVIAPLI ITOH MHMABKH, CHATHIe C Leuciscus brandti (Dyb.) us 

na. [lerpa Besmxoro. Ecau k 3THM cBeeHHaAM IpHOaBuTb JaHHble o T. tor- 

ata, TO OKa3bIBaeTCA, UTO apeasbI BULOB posa Trachelobdella o6pas3yror tenb, 

JOTAHYBINYIOCA OT MOGepexbaA Tuxoro oKeaHa 0 Cpequeti Asun. Cpoeo6pa3zue 

cmpoctpaHeHua a3HatcKux Trachelobdella, no-BuqumMomy, MOxHO OOBbSC- 

[Tb B CBeTe HOBbIX MasICOHTOJIOrMH4eCKHX JaHHbIX (*) O CylleCTBOBaHHH B Bepx- 

M Mey OOJbIIMX BOMOeMOB, TAHYBIIMXcaA OT Anonuu uw lOxwKHOK Kopen ue- 

3 Mouromuto Wo Cpequet Asuu, B KOTOPbIX BO3HHKJIa HOBaA TaK HasblIBaeMas 
eoMMHuecKas» cbayua. IIpu bopmupopanun 3T0 cayHbl B LlentpambHon Asnu 
3HUKIIN MpeKH MHOPHX %KMBOTHBIX, Hacesisiou[ux Balika B HacTOsALee Bpe- 
+, OCHOBIBadCh Ha CBOeOOpasHH apeaoB BuAOB posta Trachelobdella, MoxuxHo 
€NOMOXKUTH, YTO 3TH MMABKH Tak>Ke ABJIAIOTCA KOMMOHEHTAMH HeOJIMMHHMYe- 
oH cbayupl. C TOUKM 3peHHA OT aMeHHbIX FeHeTHYCCKUX CBA3ZeH HeKOTOPHIX 
eqctaputesei HeOJIMMHMYeCKOH tayHbl C MOpCKOH dbayHOH MpekcTaBsaerTcaA 
TepecHbIM (bakT OOvTaHUaA B MOope mMABOK T. okae. Oguako cuJleqyer 
ectb, uTo JT. okae mO HeKOTOPbIM NMpH38HaKaM CYIIeCTBeHHO OTsIMYAaeTCA 
| apyrux Trachelobdella u Bonpoc 0 ee OsM30CTH K THMMYHbIM IMpeCHOBO]- 
M BHaM 9TOrO posa JOUKeH ObITh JOMOMHMTeMbHO HCCJIeqOBAaH. 
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H. B. HABA AH 
PEPYJIALLMOHHDIE CBOMCTBA FJIA3 3APOJ{bILIEH OCETPOBbIX PbIB 


(ITpedcmaeneno akademuxom H. H. LI manveaysenom 20 XI 1958) 


Ilpu cBoem BO3HHKHOBeHHH Ha CTa\HH Tla3HOro MysbIpxA BCe YaCTH 3a4aTKOB} 
rla3 OCETPOBbIX pbIO MOryT Pa3BHUBaTbCA KaK B CeTYATKY, TaK M B MHTMeHTHbIM| 
anuTeiui. OOpasoBpanHHe NoceqHero MpOWCXOAUT NP ycOBMM OOeraHUA rw1a3-| 
HbIX y3blpeli Mesenxumoli (7). B 9TOM OTHOMIEHHM 3a4aTKH T1a3 OCETPOBLIX DbIO/ 
He OTIMualoTca OT TakOBbIX amuoni (°,°), uruy (°) uw MaeKonuratoulnx (°).!| 

Jina Oonee MOMHOM XapakTepHCTHKH MeTallla3wyecKHX CBOHCTB [vla3a} 
HepelIe€HHbIM OCTaeTCA BOIpOC, Ha MpOTsAxXeHHH KaKOFO CpOKa Ip H3MeHeHHN) 
YCOBHM pasBHTHA MaTepHasl HapyXHOrO JIMCTKa Tvia3a y 3apoyplleh OceTpo- 
BbIX PbIO MOKET MpeBpalllaTbCA B CeTUATKY, a BHYTPeHHero — B MMPMeHTHbItih 
SMTeIHMH. 

JA peliieHua 2TOrO Bopoca ObWIM MOCTAaBJICHbI OMBbITbI Ha 3apObIllax OceT- 
pa (Acipenser giildenstadti Brandt) u ceppioru (Acipenser stellatus Pall.) Ha 
cTaqMu ria3sHoro 6oKadla JO NMrMeHTallHu ero HapyXHOrO JIMCTKa UH pacuwleHe 
HMA BHYTpeHHero Ha cuion (cTaqua 29—30 no T. A. Hernad u A. C. Puns6ypr 
(*) uu 5-4 sapo_pimespimli stan no E. A. Ba6ypuxon (')). Onbirpr Bemucb Ha Po- 
TOXKKHHCKOM pblOxose A3qoHpHiOBona, BecHol 1957 r. Llenpie rmasHble 3a4uaTKH 
WM UX OTACIbHbIe JIMCTKH NepecaxKHBaJIHCb B OKPY2KCHHE M€3CHXHMbI WIM 2Ke BHE 
ee, B NOJIOCTh NepHKapa WIM WeOMa, 3apoOAbIlaM Toro xe Bospacta. KouTpo- 
JieM CJLYKHJIM Tia3a XO3iHHa. MuKcaluA XuAKOcTHIO BysHa Ha 6—8 cyTKHI 
nocie onepaluu. OKpacKa OOPHbIM KaPMHHOM C JOKpacKol cpesoB no Maaopu, 
TOMMIMHAa Cpe30B 5—6 vu. 

B3aTaA JIA OMNbITOB CTAWHA PasBHTHA XapakTepH3yeTCA HayaJIOM cneludu- 
yecKoH udpepeHWMpOBKH HeMpaJIbHbIX YacTeH Tvla3a Ha CeTYaTKY MH MMPMeHT-} 
HbIM SMMTeIMH. OTa cTaqua MpesuecTByeT OOpas0BaHUlO CIOEB CeTYUATKH, BHY- 
TpeHHUH JIMCTOK Tvla3HOro OoKala B 5—6 pas TONLE HapyxXHOrO, COCTONT H2 
BePeTEHOBUHbIX KeTOK. KuleTKH HapyKHO"LO JMCTKAa rla3HOro 6OKasia CHJIbHC} 
YIJIOULCHbI, HO He COsepxKaT elle 3epeH MeTaHHHa. 

K momenty (bukcalHu 3apoybuin ZocTuramu 8-ro stana passurus (1). He} 
ONepHPOBaHHble [via3a UX, CyKalllMe KOHTPOJIEM K ON€PHPOBaHHbIM, 3HaUHTeUIb- 
HO MpOABHHYJIMCb B CBOeM pa3sBHTHH. Bceruatke AuddepeHuMpoBaHb! BCe CJIOM 
MOUTH WO WHMOa. B pemenTropHoM coe Hapsay C KONOOUKaMH OOpasoBamuch Ma- 
JOUKH. B NHrMeHTHOM SIIMTeIHH HM CocyAuCTOH O6070"UKe CKONHIOCh GObIIOe 
KOJIMYeCTBO TIMrMeHTa, OTYerO Tyvla3a B WeOM MpHoOpetM uepHoe oKpalu- 
BaHHe. 

B I cepun wesble ria3Hbe OOKaJbI, MO BO3MOXHOCTH OUMILEHHbIe oa 
MeSCHXHMBI, MepecaxKuBaJIM B NepWKapfuanbHyio nosoctb. B 11 cayuaaxh 
TPaHCllIaHTaTbl OKasasIMCb BH M€3CHXHMHOLO OKPY2KeHUA H BY cy4aAx — OK- 
PY2KCHHbIMM TOHKMM C/IOeM Me3eHXHMBI. B rpynne TpaHcniaHTaToB 6e3 mMe3eH-} 
XHMHOrO OkpyxxeHHA 9 TpaHcnviaHTaToB u3 11 maMmeHbI MHTMeHTHOrO 3mMTeHA 
W IWeJIMKOM Ppa3BMJIHCb B CeTuaTKy (puc. | a). Takue ceruaTKu O6mamaioT BCeMy 
cnoamu. Tlaroukw wu kKOmOOUKH OOpaleHbI B NepHKapAMalbHyIo Nowocrh, 4 
TaHrIMO3HBIN CJIOH 3AHMMAaeT CaMOe BHYTPeHHee NOMOMKeHUE HU OOPallleH K JIHH3E, 
OMHAKO CJIOH He BCera pacNOIO*KeHbl HOPMAIbHO. 2 TpaHcnmantata u3 11 ume; 
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pPuc. 1. a — rma3sHol Ookad B NepHKapAMabHOM MOMOCTH BHE OKPy2XCHHA M€3CHXMMBI 1eHMKOM 
pasBuicd B ceTYaTKY; 6 — rla3HOM OoKa B NepHKapAvabHOH MONOCTH B OKPy2KeHHH Me3eH- 
‘XWMBI pa3BHICA B Pla3 C CeTUAaTKOH HM MMPMeHTHbIM STHTeEAHeM; @ — BO BHYTPeHHeM JIMCTKe rvia3- 
Horo GoKaJla, MepecaxKeHHOM B OKPyXKeHHe Me@3CHXHMbI, OOpa30BaJIcA MaJIeHbKHt yuaCTOK nur- 
‘MCHTHOPO SIIMTeIHA; 2 — Hapy2KHbIll JIMCTOK Tvla3HOro OOKaJla BHE OKPy2KeHHA Me3CHXHMbI pa3- 
‘BHMJIca B ceTUaTKy. 200X . c — ceTYaTKa, nN. 9. — NMPMEHTHbIII SNHTeHH, 4 — Me3eHXHMa, Xp — 
iXpycTauk, 3. d — 3a4uaTKH HapyXKHbIX WIeHHKOB (poTopellenTopos, fn. % — NosMOcTh NepuKapya 
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(0 THTM€HTHPOBaHHOMY yuacTKy, KOTOPbIli CXOJeH C Hapy2KHbIM CJIOeM pay y2KHHBI; 
TH TpaHCiaHTaTb! HUre He COMPHKacaloTCA C MC3EHXHMOMi, MOSTOMY MPHUHHbI 
‘AKOMJICHHA B JaHHbIX yYacTKaX MMIMeHTa HesCHEI. Brpynne TpanciianTaTos, 
€2KalllX B OKPYKCHHH M€3CHXHMBI, KOTOPAA Oblia HEMOCTATOUHO yaseHa NpH e- 
ecaylKe C NOBepXHOCTH ryla3HOro OoKaJla, BO BCex 9 ClyYanX Pa3BHJINCb CeTYaTKa 
| TMTMeHTHBIM snuTenHu (puc. | 6). OObem TpaHcntaHTaTos stot cepuu B 1,1 pa- 
a MeHblle OObeMa KOHTpombHOrO rviaza. B ceruaTke XxOpomlo pa3BHTbI BCe 
JOH, B MHTMeCHTHOM 9SINMTeIHH — MejaHHH. OjHakO WHTeCHCHBHOCTb ero 
AKONJICHUA SHAUHTEIbHO MeHbIUawA, YeM B HOpMe. Ilo-BuyquMOMYy, 3TO CBA3aHO 
HEOCTaTOUHDIM KOJIMYCCTBOM Me€3CHXHMbI H OTCYTCTBHEM KPOBCHOCHBIX Cocy- 
OB B Heli (*). 

Bo Il ce pu onbitos BHYTpeHHUli AMCTOK ra3HOrO GoKawla MepecaxuBasu 
(OM SKTOJEPMYy TOJIOBbI, B OOMACTb CYXOBOrO Ny3bIpbKa, B YCJIOBUA MoOMHOTO 
KPY2KeCHHA Me3CHXHMOM. TpaHciiaHTaTbl B OCHOBHOM pa3BMJIMCb B CeTYaTKY 
O BCeMH ee cOAMH. B OfHOM Cilydae TpaHClaHTaT BbIsBa OOpasoBaHue xpy- 
TaJlMKa B SKTOMepMe, C KOTOPOH XPyCcTaJINK OCTaJICH TECHO CBA3AHHbIM. Cro0co6- 
(OCTb BHYTPCHHEFO JIMCTKa K OOPa30BaHHIO MMIMeHTHOFO SIMTeIHA OKasaacb 
ecbMa OrpanvuenHou. M3 7 TpancnaHTaToB 3 pasBHJIHCb TOJIbKO B CeTUaTKy, 
; 1 TpancnaaHTaTe Ha HeOOJIbIIMX yuaCTKaX BO3HHKJIM YMWIOUIeHHbIe KIeTKH 
Wa KJI€TOK MMIMeHTHOFO SMUTeIHA, HO 6e3 NMTMeHTAaLMH, HB 3 TpaHcnmanta- 
ax TakHe Ke yIWIOWeHHbIe KICTKH HAaKOMHMJIH HEOOJbIUIMe KOHYeCTBA NHTMeHTa 
puc. le). Bo3moxHo, B 93THX C1y4anx JelicTBHe Me3eCHXHMbI YCHIMBAaJOCH Jeli- 
TBUCM KPOBH (7,°,”), Tak KaK BIWOTHYIO K STHM TpaHCnahTaTaM MOAXOLsAT 
POBEHOCHBbIe COCyAb, ero IPH OTCYTCTBHM MHTMeHTHOrO 3TMMTeINA He HaGJI0- 
aJIOCb. 

_ V3 cka3aHHoro BuJHO, 4TO Tya3a OCeTPOBbIX pbIO, TAK Ke Kak HU Tiasa amqpu- 
MH, paHO yTpauHBaloT CMOcoOHOCTS kK NepesquddepenuupoBKe ceruaTKu. M3Be- 
HO, 4TO y am@uOul ceTuaTKa C paCuJIeHeHHeM Ha CJIOM TepxeT CMOCOOHOCTb 
€pecTpavBaTb CBOIO NOJApPHOCTb nocse HHBepcuH (1°) H OTWIeHATh yuacTKH 
MIMeHTHOFO SNUTeIHA pH HU3MeHeEHHM YCJIOBHH pa3sBuTua (°). 

B III ce pu onbiTos BHYTpeHHUH JIMCTOK Tla3HOTO OoKasia BMeCTe C Xpy- 
TasIMKOM TlepecaxkuBasicd B MepHKapualbHy!o MosocTb (8 TpaHcraHTaTOB) 
JH B Wesom (3 TpaHcnaHnTata), re oTCyTCTByeT cBOOOHaA Me3eHxuma. IIur- 
@HTHHIM ITUTeIMH He OOpa30BaJICA HH B OJHOM H3 11 caryuaes. TpanciaHtatpl 
@JIMKOM Pa3BHJIMCb B C€TUATKY, B KOTOPOH XOPOLIO BbIpaxKeHbl BCe CIO; OHH 

PMaJIbHO OPHCHTHPOBaHbl OTHOCHTEIbHO XPYCTaJHKa, 3PHTeEIbHbIe OTPOCTKU 
OpallleHb! B MOOCTh NepHKapya WIN WesOMa. Ita CePA OMbITOB MOXKET CJLY2KUTS 
OHTpOJIeM K NpebIyuen. 

BIV cep¥uH onbiToB HapyXHbIH JMCTOK ria3HOoro 60KaJla M0 BO3MOxX- 
OCTH OUMUasIH OT MC3CHXMMHBIX KJI€TOK, HaJIMMAaIOuUlMX Ha ero HapyxKHyto Mo- 
PXHOCTb, BbIWIeHAIM WH NepecaxkuBaJH B NepHkapHalbHyl MosocTb. Bewex- 
rBHe 60.IbWIOM BASKOCTH TKaHH MepecaKa BeCbMa 3aTpyHUTeIbHa. M13 15 Tpauc- 
aHTaTOB 9 HaxOJMJIMCb BHe MC3CHXHMHOTO OKPYXKeHHA HU PasBUJINCb B CeTUATKY 
yuc. lz). B Hei OO6pasoBamucb Bce cou. PoTopelenToph! OOpPaLeHbI B MOJIOCTb 
epuKapjla, H COOTBETCTBEHHO OPHEHTHPOBaHb! BCe OCTa/IbHbIe con. B Tpauc- 
maHTatTax STOW rpynnbl OOHapyKUBaeTcA OOMbIIOe KOJIMYECTBO MUTOSOB, TulaB- 
bIM OOPa3s0M B Hapy2XKHbIX COAX CeTUATKH. 6 TpaHCMMAaHTaTOB OKasaJIHCb OKPy- 
‘CHHbIMU MeC3CHXHMHBIMH KyleTKaMH. B 3 cayuaax u3 6 TpaHCciaHTaTpl, moma- 
ume B OKPyxKeHe M€3CHXHMbI CTCHKH NepuKapya, PasBUJINCb B Twia3a 3Ha4uH- 
IbHOM BeJIMYMHbI C CeTUATKOM UW MMMCHTHBIM SIMTeIHeM. 3 [pyrHx pasBHJIMCb 
IMrMeHTHbI smuTeINH. KaeTKH ux — YIVIOMeHHbIe WIM KyOMYeCKHe, HW B HUX 
akonusica murmeut. UacTb KleTOK, 3AHHMAIOULMX MO OTHOWICHHIO K IIMTMCHTHBIM 
DeMMHHOe MOO2*KeHUe, HeNMrMeHTHpoOBaHb!. CpenHnli OObeM TpaHcn/laHTaTos, 
43BUBIUMXCH B OKPYXCHHM Me3eHXHMbI, B 14,5 pas MeHbIlIe cpeyHero O6se- 
4 TpaHCaHTaTOB, Pa3sBHBIUHXCA BHe MeSeHXMMHOLO OKPyKeHHA H OOpaso- 
ABIUMX CeTUaTKY. OTH LaHHbIe COMOCTaBUMBI Cc OMbITamH Taka (34) mo 9Kc- 
JaHTauwMH yuacTKOB HepBHOH TWiacTHHKH am®u6ul. B 9THx oOMbITax B OKpy- 
‘CHHH MC3CHXHMbI MOMaBIAIUCh KICTOUHbIe JeJICHHA MH BOSHHKaJIH TOHKOCTeH- 
| 
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Hbl€ MY3bIPH, TOPa KaK BHe CBA3H C MC3CHXHMOM HaOJOLaJIOCb MHOTO MHTOSOB,} 
YTO BeJIO K OOpa30BaHUIO YTOJIMCHHbIX CT€HOK MOS8ra. 

TlowyueHHpre JaHHbIe MOKasbIBaloT, UTO Kak Ha cTaquM riasHoro Mysbips (°*), 
Tak H Ha cTayuu ria3HOro OOKasa Ha 3a4aTOK rvia3a OObIWNOe BIIMAHVE OKa3bl- 
Bae? OKpY2Kalolllas ero MeseHXuMa. Bue sTOrO BIMAHHA WHTMeHTHBIL SMMTeIMK HH-| 
Kora He OOpasyercs HW 3a4aTOK Tyia3a WeJIMKOM CMOCOOeH PpasBUBaTLCA NO MYTH} 
ceruatKn. B 3TOM OTHOMIeHHM [1a3a OCeETPOBbIX PbO CXOMHbI Cc riasaMu am(pu-| 
Out (°),HeCKObKO OTMMYAACh OT Tvla3 MJICKONMTAIOUIMX, Y KOTOPbIX 9TO npa-| 
BUJIO HMeeT ucKO¥eHHA (8). 

Cnoco6HocTb CeTuaTKH K O6pa3s0BaHHI0 MMTMCHTHOPO SIMTeIMA Y2Ke K MOMEHTY| 
nepey, pacwieHeHveM ee Ha CJIOH Pe3KO CHHKAaeTCA, KaK M Y APYrHX MOZSBOHOUHBIX 
2KMBOTHBIX — amduouli u nruy (3,°). [larmenrupiii xe amuTemuli Ha 9TOH cTaun) 
pa3BHTHA elle CnOcobeH K MpeBPallleHHio HU IPH yCJIOBHM OTCYTCTBUA Me3eH XHM- 
HOO OKPy2XXe€HHA MH KPOBM PasBUBaeTCA B CeTYaTKy. B 3TOM OTHOMICHHH Tv1a3ai 
3apONbIllel OCeTPOBbIX PbIO Ha HCCJIEOBAHHbIX CTaMAX CXOJHI C PylasaMu aMu- 
OHH, NTHIL A MJICKOMMTAIOULUX. 


Mockosckui fTocyapcTBeHHbId YyHHBepcuTeT Iloctynumo 
um. M. B. JlomoHocoga 18 XI 1958 
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IKCHEPHMEHTAJIBHAA MOPPOJIOr HA 


A. A. KOCTOMAPOBA 


-ASBMTHE KWIMEGHHKA KYJIbTYPHOrO KAPHA TPH KOPMJIEHHM 
M POJIOMAHWM HA 3TATIE CMEWAHHOLPO MNATAHHS ; 


(ITpedcmaeaeno axademukom A. H. Bakyaeeoim 23 XII 1958) 


CTpyKTypHble OCOOeCHHOCTH B CTPOCHHH KMMeYHHKa pbiO HenMocpeyCTBeHHO 
BAZAHbI C XapaKTepOM HX MMTaHuA. B HacToAlee BPeEMA YCTAaHOBJeHa CBA3b 
MEXKMY OTHOCHTCIbHOK JJIMHOM KHWICUHHKAa Y B3POCJIbIX PbIO H THOM HX MMTAa- 
ia ('), OTMeYeHO BJIMAHHE COCTaBa IMUM Ha KOMMUeCTBO NHJOpHueCKAX MIpH- 
[aTKOB (*), 10Ka3aHa 3aBHCMMOCTb MexKLy OTCYTCTBHEM 2KeNYKa H MenmcCHHOBOrO 
IMULeBapeHuA HW MMTaHHeM (7). 

_ Ilpo6sema numespix cpa3el Ha paHHUX 9Talax JHUMHOUHOFO TMepnosa pas- 
3SMTMA KOCTHCTHIX PbIO MpeACTaB/IAeT 3HAUMTCIbHbIM MHTepec, TaK KaK OTCYT- 
TBHeE 10 TEM WIM HMHbIM MPHYHHAM MOLXOMAMLerO KOPMa MOMKET HaHeCTH 3HauH- 
‘CJIDHBIM yuLep6 pbiOHbIM 3anlacaM. OTCyTCTBHe BHEIIHero KOpMa Ha 9Talie CMellaH- 
Oro IIMTaHHA BbISbIBAeT HCTOLLeHHe H rHOeb JIMYMHOK Y PAA BUOB pbiO, 4TO 
jbIBAe€T KAK B CCTECTBEHHbIX YCJIOBUAX (°,°), TAK H IPH UCKYCCTBeHHOM pbiOopas3- 
ejeHuu (°). Bompoc 0 BIMAHHH Ha (POPMUPOBaHHe KHINeEUHHKAa pbIO NOHOrO WI 
(aCTHUHOFO ToOMOMaHHA Ha 9TaMe CMelaHHOrO NHTaHHA B JIHTepatType JO Ccux 
1Op elle MOKHOrO OCBeILeHHA He NowyuH. HamM usBecTHbl TOJIbKO HEKOTOPbIe 
(aHHbIe O BMAHHN TOMOMAHHA Ha pasBuTHe KMWeUHHKAa am@uouh. Tax, romojia- 
me B CepequHe JMUMHOUHOrO pa3sBHTHA y Xenopus laevis BbIsbIBaeT PeLYKIHIO 
MUIeUHHKa, MOLOOHO TOM, KOTOPaA ObIBaeT y Hee pH MeTamopdose (°). 
Ileabro HacToaleH paOoTb OblWIO BbINCHeHHe XapakTepa WuddpepeHuMpoBKU 
(MINeC4YHHKa KYJIbTYPHOrO Kapla B YCJIOBHAX HOPMaJIbHOrO KOPMJICHHA HM B YyC- 
OBHAX TOMOMAHHA Ha 9TaMe CMelWaHHOrO NHTaHHA. Kpome toro, Hac HHTepe- 
OBaJI BOMPOC, ABJIAIOTCA JIM H3MCHEHHA B KHINCYHHKE, BOSHMKUIMe B pesyJIbTaTe 
ONOaHHA Ha 9TaMe CMelwaHHOrO MHTaHHA, OOpaTHMbIMH. 

O6beKTOM HCCIeCOBaHHA ObIH 3apONbILIM HU JIMYHHKM KyJIbTYPHOrO Kapnia, 
Ojlep2KaBlIHeCs B JaOOpaTOPHbIX YCJIOBHAX B aKBapHyMax upH 14—18°. 3apo- 
BIH MW JIMYHHKU buKCUpOBamuch 4% cbopMasHHOM c TpHOaBeHuem 7 r NaCl 
a 1 a cbukcaTopa WIA CosaHuA H3O0TOHMYHOCTH pacTBopa. OOneKTHI 3aJIHBasIMCh 
Hapadun, moce vero rucTosOrMyecKoe CTPOeHHe KUIMCYHHKOB H3yuaJlOCb Ha 
pesax, TommuHol 5—7 uv. OxpalmBanHne MpOusBOAMOCb TOTAIbHO OOpHbIM 
(apMHHOM C Mocwelyroule AOKpacKoli Ha cTeKsax mo Manmopu Hu remMaToKcu- 
wHOoM mo Kapauun. 

JIM4HHKH KYJIbTYPHOPO Kapltia ObWIM PaseeHbI Ha Be rpynMbl: OHa rpyiina, 
|OHTPObHasA, NOMyUasla KOPM C MOMeHTA Mepexoa JIMYHHOK Ha BHeIHee MMTa- 
ime Mi TIMTaIaCb, CICOBAaTeJIbHO, CMelUaHHOM MMIeH, T. €. KeITKOM HM MaHKTO- 
joM; pyras rpymma, ONbITHaA, He nOwyuasia BHeIMHerO KOpMa Ha 9STalle CMellaH- 
Joro MHTaHHsA WM MMTalacb TOJIbKO %KeJITKOM BIWIOTh JO KOHIa ero pesopOuHnH. 
IA BbIACHEHUA CTeMeHH OOPAaTHMOCTH CTPyYKTYPHbIX H3MeHeHHH B KHLIeCTHHKe 
‘MUMHOK OMBITHOM rpynmbl MpH ToMOLAHHM Ha STaMe CMelaHHOrO MMTAaHA MBI 
‘raulu JaBaTb JIMUMHKaM KOPM TlocJIe paccacbIBaHHA %eJITOUHOTO MeLlKa, T. e. 
JapaBHe C KOHTPOJIbHBIMH JM4NHKaMH. ExKeHeBHO (pukcupoBasucb 7iBe JIMUHHKH 
°3 OMbITHOH H KOHTPObHOH rpynn. KuwewHHK OHO JMUHHKU HsyyacA Ha M0- 
}2PeuHDIX cpegax, KMINeUHHK Apyroli — Ha MpofobHbIx. Bcero Opiwio usy4eHO 
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120 KHINeUHHKOB JIMUMHOK KysIbTypHOro Kapa: 60 u3 KOHTpOJIbHOH Hu 60 ua 
OMbITHOH rpynn. 

KumeuHuk KYJIbTYpHOrO Kapila, BbWIyNMBUerocA H3 o6ou04eK pa JWIMHeS 
4,1 — 5,2 mM, mpeqcrapasaer coOoli npsMy!o TpyOo4Ky C Y3KOH WleeBHHOM M0q 
JIOCTbIO HW PaalKolt cmuguctoh o6om0uKON. Uepes CyTKH Nocwe BbWIYMWIeHHA B IM 
mesose NoABAAIOTCA 3 NepBbIe MPAMbIe MpPOMOJIbHbIe CKMaqkKH CAMSHCTOU 060+ 
noukn, Ha pepumuax CKiaXKM KJIe€TK SIMTeIHA Ooee BEITAHYTHIC, UCM Y OCHO} 
BaHHa, OHM UMeIOT BU CTOMOUATHIX KIETOK C KPYMHbIMH YVIMHEHHDIMH AApaMH y 
Y ocnopanua ckmayoK pacmouarawTca KyONYeCKHe SITHTeIMaIbHbIe KJCTKH 
B 3anuei uactu muujeBofsa KIeTKH MepexOMAT B WHJIMHApwyeckHe, THI THBIE 
JWIA SMMTeIMA KMUWeYHHKA. | 


Puc. 1, [lomepeunprit paspes vepe3 MHMULeBOA JMYMHKH Yepe3 CyTKH Mocse KOpMieHMA (2) HW TOME 
jaHusa (6) Ha 9Tale cMelaHHoro NHTaHHA 


B muulepose BUAHbI GOKaJIOBHHbIe CJIM3eBbIe KJICTKH, HMeIOTCH OHH H B KE 
weuHHkKe. Han6oubuive CKOMJICHHA CJIH3eBbIX KJICTOK HMeIOTCA y Hayasa Mh 
WleBOLa H B 3aJHeM OTAeIe KHWIeUHHKa, OMxKe K aHycy. OueBHAHO, YTO CKON- 
JIGHHe CJIM3H HMeHHO B 9THX YUaACTKAX MHULeEBAPHTeIbHOH TpyOKU cnocoOcTBye! 
BBeeHHIO MHUIM B KHWICUHHK H BbIBEeCHHIO M3 Hero 9KCKPeMeHTOB. Tak Ke Kak 
HW B MHULeBOMe, B 3aHeli YAaCTH KHINeCYHHKA OOPa3yIOTCA MpAMble MpOsOJIbHbley 
CKaIKH CIM3HCTOM OOOMOUKH. OTH NPOMOMbHbIe CKaKU ULYT BAOMb MHULeBOMay 
MW 3ajHeH uacTH KMWIeYHMKa, Hurfe He MpepbiBaschb. Ilostomy Ha MpOObHbIK 
paspe3ax CTe€HKH TMUeBOa HW 3aqHeH 4YaCTH KHMWIe4YHHKa KaxKyTCA TwlaKYMMH. 
XapakTep ckslaquaTOCTH CAM3uCTOH OOONOUKH B CpeHeH YacTH KHIUIeYHHKa 
MHOH, 4eM B MMULeBOe HW 3aqHeM OTJeNe. B cpeqHeli uacTH KHIWUeCUHHKa CKJIaKH, 
B OOMCM HallpaBJICHHbIe MPpOAObHO, COCTOAT H3 OTACJIbHbIX BbICTYMOB, a CIVJIOILI-| 
HbIX I[POJOJIbHbBIX CKJIaqOK HeT coBcem. IlosTOMy Ha CaruTTaJIbHbIx pas pesaxh 
CJIM3HCTaxd OOoOUKa CpeHeH YaCTH KUWIeCYHHKAa BbITIALUT He TaqKOW, Kak Be 
MMULeBONe H 3alHeM OTJele KHUWICUHHKA, a CKaquaToH. Takoe crpoeHue CK1aOK 


¥ 


CJIM3HCTOH OOOJIOUKH. cpeHeH 4wacCTH KHUICEYHHKa MpHBOAHT K YBeIM4eHUIO eeF 
BCACbIBaIOlleH MOBepXHOCTH. 

UYepes 3 cyTok mocae BbIVIYMJICHHA JIMYHHKU KOHTPOJIbHOK PpynMbl BMepBbIel 
B3AJIH KOPM WH MepeliwiM Ha BHelHee nMTaHHe. Ilepexoy coBepuiusca MpH AIMHey 
JIM4MHOK 5,5—6,5 mm. Ha mpenapatTax B NOMOCTH KHUICUHHKa BUHbI KOMKHY 
MMI W THXKM CJIM3H, TAHYULMCCH BMOJIb CTCHOK, OTH TAXKU CIH3H Ha Mpemaparaxp 
okpauMBatorca no MamopH B ronyOow uBer. OueBuyHo, 3TO Cekper 60KaJO- 
BUHbIX KI€TOK, CYA MO CXOMHOH OKpacKe HX COepxKUMOrO. 

YxKe vepes CyTKM NOCNe Havala KOPMJI€HHA JIMYMHOK KOHTPOMbHO rpynnbl 
B CTPpOCHHH KMUIC4UHHKOB STHX JIMYMHOK H JIMYHHOK ONbITHOM rpymmbl yaercs} 
OTMeTHTb pa3vIH4HA. Y JIMYMHOK KOHTPOJIbHOM TpyNMbl, AKTHBHO MMTABIUIHXCA, 
B TIMILeBORe HMeeTCA 6 NpPORObHbIX CKaQOK (puc. la), B cpeqHeH uacTH KMMeU- 
HHKa 4HCO CKIaqoK 9—12, B 3aqHeM OTJeTe KMINeUHNKa uMeeTCA 5 OONDIUHX, 
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XOPOINO PasBUTEIX CKalOK U3 MaJleHbKHe, HAUMHalOlMe POPpMUpOBaTbeA CKwIa- 
OUKH, 

Y JIMUMHOK ONbITHO rpynnbl, He nMTAaBIUINXcHA AKTHBHO, a TOJIbKO MaCCHBHO, 
3a CYT 2KCITKA, B NMUeBOAe BUAHI 4 XOPOMIO pasBUTbIe MpOAOMbHBIe CKAaLKU 
H 1 ManeHbKas, 3ayatounas (puc. | 6). B CpeqHeH “acTH KMWIeUHHKa MMeeTCA 
D—8 cKalOK, B 3aj{HeM oTJeNe KuMIeuHHKa — 5 MIpOMObHBIX CKIaOK, H3 KOTO- 
ppix 4 Gobmme, a | — Manenbkas, dopmupyromlasica cKaqouKa., 

K KOHUY 9Tala CMelwaHHoro MMTaHHA, T. e. KO BpeMeHH pesopOuHun xKeTKa, 
pa3sIH4HA B CTPOCHHH KUUWICUHHKa JIMYHHOK KOHTPOAbHOM M ONbITHOH rpynn 
OKaSbIBAalOTCA BECbMa 3HAUHTEIbHbIMH MH CBOAATCA B OCHOBHOM K CJlelyIoulemMy: 
OoKaJIOBUAHbIe KIETKH Y POMOMaBLIMX JIMYHHOK 3Ha4HTeJIbHO YBeMUCHBI 0 cpaB- 


Puc. 2. BokaslopuAHble KeTKM B Hatase MMMeBona y AMYMHKH, KOpMHMBUIeli- 
cA (a) M ronogxapuieli (6) Ha sTame cMellaHHoro muTaHusa. Kverku HMe1OT 
THMMYHY!O OoKasOBUAHy!O (a) HIM OKpyrsyto My3bIpesugzuylo (6) cbopmy 


HeEHHIO C TaKOBbIMM Yy JIHUMHOK, MHTAaIOULM4xXCA HOPMAJIbHO, CMellaHHOH MMUel 
OHH BMeCTO XapaKTepHOl OoKaIOBHAHOH mpHobOpern MysbipeBusHy10 opmy. 
Y MMTAaIOUlNXCA AKTHBHO JIMYMHOK B MMULeBORe HMeeTCA 6 NPOMOMbHbIX CKIaOK, 
B cpelHeH uacTH KuWwedHHKa 13—I15 ckmayok u B 3aHeM OTJele KHIUeCUHUKA 
8 cKlagoK. Y rovoxaBluiix JIMYHHOK B MMULeBOe HMeeTCA 4 HOPMaJIbHO pasBUTHIe 
MpOMOJbHbIe CKIaKU UW 2 MaJleHbKue, B CpesHeH YacTH KHuIeyHHKa 9—10 cKa- 
NOK, B 3a{HeM OTJele KHWeUHHKa 4 OOJLUIME MPOMOJIbHbIe CKaKU HW 3 MaJIeHb- 
KHe, 3auaTOUHbIe CKaOUKH. 

Takum o6pa3om, Ha 3Tame CMelIaHHOrO NHTAHHA OTCYTCTBHe BHeLWIHeH MHL 
IPHBOAUT K OTCTaBaHHIO B CTeneHH uddepeHuHpOBKH KHUICYHHKaA 3a CueT 
HelOpa3BUTHA YHCIa CKIAaOK CIH3HCTOH OOOMOUKH, KOTOPOe MPHBORUT K TOMY, 
WTO BCACbIBaIOULaAd IOBePXHOCTb KUIUIeCYHHKAa ToJOaIOulHX JIMYHHOK 3HauH- 
T@JIbDHO MeHbIIe TAaKOBOH Y JIMYHHOK, MHTaBLUNXCA HOPMaJIbHO, CMellaHHOH 
MMLLeH . 

Kpome Toro, mpoucxoquT HaOyxaHue uv JesopMalluA OOKaOBHAHbIX KJIeTOK 
(puc. 2a u 6). 

Tlocae paccacbiBaHua XKeJITOUHOPO MelIKa JIMYHHKU, 20 9TOTO He NHTAaBLUIMeCA 
BHELIHeH MMUeH, CTasIH MOY4aTb KOPM HapaBHe C JIMYMHKaMH, AKTHBHO MIMTaB- 
MMMHCA Ha 3Tane cMelwiaHHoro muTaHua. KopmueHue rovloqaBliax JIMYHHOK 
IPHBEIO K YBeJIMYCHHIO YMCA CKMaOK CIM3HCTOM OOOOUKH, T. €. K POcTy BCa- 
SBIBAaIOWeli MOBepXHOCTH KuWeyHHKA. KomnyuecTBo CKaoK MuUeBoAa H KMUIeY- 
qukKa uepe3 4—5 cyTOK KOPMJCHHA CTaIO paBHbIM KOJIMYeCTBY CKaqOK y JIMUH- 
HOK, paHee MuTaBlINxca HOpMabHO. Ho B crpoeHHu OOKaOBHAHBIX KJIeTOK 
1@ HMe@IHCb HeKOTOpHIe pasmnuna. Y JMYMHOK KOHTPOJIbHOH rpynnbl OoKaso- 
BHILHbIe KI€TKH Be3e HMeIM HOpMastbHoe cTpoenHe. Y panee romosaBuInx JIH- 
IMHOK UaCTbh OOKaJIOBUHBIX KJICTOK UMeJla He THITMUHYIO OoKaIOBHAHY!0 (popmy, 
A OKPYTJYIO, IWy3bIpeBUAHYIO. 

Komuuectao cKaoK KHIUeuHHKa y JIMYMHOK TOTO *Ke BOSPAacTa, KaK YKa3bl- 
ZaJIOCb BbIIIe, CTaIO OJMHAKOBbIM,HO BbICOTa CKaOK CIM3HCTOH OOOJIOUKU KH- 
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UICUHHKa JIMUMHOK, TOmOMaBWIMX Ha 2TaMe CMelWaHHOTO NMTaHHA, Oblla B Ba 
pa3a MeHDbIIe, YeM Y HOPMaJIbHO MMTaBLUINXCa JMUMHOK. Takum oOpasom, cnycTs 
3HAYHTEJIbHbIM MepHo, KOpMeHusA (5 CyTOK) B CTPOeCHHM OOKaIOBHAHBIX KJCTOK} 
MMULeBONa, a TAKXKE B BHICOTe CKJAOK CAM3HCTOM OOOJOUKM KMIMeYHHKA Y JIMYH-| 
HOK OMbITHOM M KOHTPOJIbHOM Tpynn elle HMeJIMCh pa3sIMuns. 

Tipu adbHeliiemM pa3BUTHH B yCJIOBHAX KOPMJICHHA YKa3aHHble OTM 
B CTPOCHHH KHINCYHHKOB JIMUMHOK ONBITHOH WM KOHTPOJIbHOM Tpynl NocTeneHHo! 
HMBCIMpy!OTCA HM K KOHILy JIMUMHOUHOFO NepHOfla pasBUTUA, KOra JIMYMHKU JO-; 
cruraior quupt 14,5—15 mm, ucuesaior copcem. K sTomy BpeMeHH y JIMYMHOK} 
HaunHaercs (POpMHPOBaHHe BTOPHUHLIX CKaOK CIM3HCTOH OOOOUKU, CHavaJlak 
B IMULeBOAe, a MOTOM HU B OCTaJIbHOM YaCTH KMWeUHHKa. STOT MpOLecc y ONbITHBIX 
HM KOHTPOJbHBIX JIMUMHOK B CXOJ[HBIX YCJIOBHAX KOPMJICHHA UleT OAMHAKOBO. 

PasBuTHe KHIMeUHHKa KYJIbTYPHOrO Kapa B MaJIbKOBbIH NepHO ero OHTOTe- 
He3a HaMH He H3yuaJlOcb. 

Ha ocHOBaHHH H3JIO%KeCHHBIX BbILMe HaOJIOCHHM MOXKHO ChelaTb celyroulMe 
OCHOBHbI€ BbIBOJIBI: 

1. Hanuume BHelIHel NuUIM Ha 3Tane CMelWiaHHOrO MHTaHHA UpHBOLUT K 
HOPMA@JIbHOMY Pa3BUTHIO CKMaqOK CIM3HCTOM OOOOUKM KHWeCYHUKa HW OOKaJIO- 
BUJHbIX KJI€ETOK, a OTCYTCTBHe ee — K HeEMOPa3BHTHIO CKaOK CIM3HCTOH O60- 
JOUKH UW JedopMalHH OOKaJOBYAHIX KJIeTOK. 

2. Yka3aHHble BbILMe H3MCHCHHA B KMWICUHHKe JIMUMHOK KYJIbTYpHOrO Kapna,, 
BO3HHKIIMe B Pe3yJIbTATe POMOMAHUA Ha 9TaNe CMeLIAHHOFO NMTAHUA, ABJIAIOTCH | 
oOOpaTHMbIMH HM MOCTeMeHHO MCuesaIOT B YCJIOBUAX NMOCeLyIOWlero KOPMJICHHS} 
JIMUHHOK. 


f 


VnctutytT Mmopdonornu XMBOTHBIX Tlocrynus0 
um. A. H. Cepepmosa 17 XII 1958 
Akayemuu Hayk CCCP 


({UMTHPOBAHHAS JIMTEPATYPA 


, One Iolaenslbre wey Gy Nene Mi tonise ope Bonpocnt uxTuonoruu, B. 10 (1958). 

A. ® Kapmesuy, Dxsvon. xypHat CCCP, 21, M1 (1936). %C. Fr. Kp xa} 
HOBCKUH, POHoe xossiicrpo, Ne 1 (1955). *A. B. Caetopugzos, OuepKu nos 
oOlHM BOoMpocaM uxTHomOrHH, M37. AH CCCP, 1953. ® HW. HW. CMoabxunos, Tp. Uucr | 
Mopowl. *uBOTH. uM. A. H. Cepepnopa AH CCCP, s. 20, 1957. ® R. Geilgy, F. Em} 
gelmann, Rev. suisse Zool., 61, Ne 10 (1954). 
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Tornsagnn Akanemun nay rn CCCP 
1959. Tom 125, Ne 4 


IBOJIOUHOHHAA MOP®OJIOr H 41 


M. ®. HHKHTEHKO 


CPABHHTEJIBHAS| XAPAKTEPHCTHKA PA3MEPOB VW CTPOEHHA 
POJIOBHOrO MO3rA Y HEKOTOPbIX BAJOB BOPOBbHHbIX 


(IIpedemaeaeno axademuxom E. H. Ilaeacecxum 2 1 1959) 


Orpay, BopoObuHEtx (Passeriformes) HacunTbIBaeT B CBOeM CocTaBe HaHGOub- 

mee KOJIMYeCTBO BUAOB M0 CpaBHeHHlo C ApyrHMu OTpAamu uTHL. BopoObunpie 
SOHTAIOT B CaMbIX Pa3HOOOPasHbIX YCJIOBHAX, HMEIOT PasNUHIe mpucrocobse- 
HMA K AOObIBAHUIO NUM, OOaaioT pasHoro pola MpUcnoco6/1eHHAMU K MOWeTY 
aT. i. 
_ Hecmorps Ha 370, cTpoeHve roJlOBHOrO Mosra y HTH, 3TOM rpynubl Gosee 
OAHOOOPasHO, YeM Y NTH Apyrux OTPANOB, XOTA Takx%e UMEIOTCA BHAbI, y KO- 
fOPbIX B CBA3H C OCOGeCHHOCTAMH OOpa3a X%KH3HU ACHO 3aMeTHBI pasvIHYHA B MOp- 
poyioruu mosra. 

ToctaBus nepey coor 3ayayy BbIABUTb MOpdosorMuecKkHe Pa3sJIMYAA B CTpPoe- 
IMM rOJIOBHOLO MOSTa B CBA3H C OCOOCHHOCTAMH SKOJIOFNH OTeIbHbIX BUOB NTH, 
pHloreHeTHueCcKH OIM3KHUX MexKy coOol, Mbl Usy4MIH CTpoeHHe TrosOBHOrO 
Mosra y 25 BYOB BOPOObHHEIX, COOPaHHbIX raBHbIM OOpasoM Ha TeppuTOpuH 
Ipukapnatpa (GepHosuikas, Cranucaasckaa u J[poro6piuckas o6acru YCCP). 

BopoOpuuple, coracHo mpeqowkeHHol Hamu (1) cxeme, OTHOCATCA K rpynne 

THI, MHOrO BpeMeHH MpoBOsAUHXx B NoeTe (VI 6uonorMuecknh Tun). Y nTuu, 
THOCHMbIX K 9TOH pyle, MOWHOrO pasBUTHA JOCTHTAalOT 3PHTeJIbHbIe NOH 
~peqHero MO38ra H MO3*KeYOK, YTO OObACHHETCA MpOrpecCHBHbIM Pa3sBHTHeM OPp- 
‘aHa 3peHHA HM HeOOXOJMMOCTHIO TOUHEHMeH KOOPAMHAaNH JBH2KeHHH pH M0- 
jete. TakxKe CHJIbHOrO pa3BUTHA JOCTHraloT NosywiapuA Mepewuero Mosra. Tun 
f03Ta — OKIMMNMTO-TeMNO Pav bHbIit @ 

_ Vi3pectuo, uTo y NTH, BeHYMHa MO3ra CBA3AHA HE TOJIbKO C BeCOM Tela, 
10 HW OOyCNOBIeHa COBOKYMHOCTbIO (PYHKUHOHAbHIX, IKOOPMYeECKUX H UJIO- 
ee eax (bakTopoB. OHUM H3 pelllalollux (PaKTOPOB, ONPeMeIAIOWLMX THM 
‘ONIOBHOrO MO3ra — e€FO BEJIHMYHHY HW COOTHOCHTEJIbHbIe PaSMepb! ero OTAeOB, — 
IBJIACTCA CTENCHb PaSBHTHA OpraHOB uysBcTB. Orzedbl TOOBHOrO MO3ra NTHIL 
IPEACTAaBIAIOT COOOM SobIIMe MOM WAapHsA C MOWHO pasBUTHIMH Corpora Striata, 
IOBEPXHOCTHO paCMOJIO*KeHHble WeHTPb!I TiaBHeliwHx OpraHoB uyscTB — lobi 
»ptici, lobi olfactori, medulla oblongata c aqpamu roJIoBHbIxX HepBoB V = 
{ ap, KpacHbIM AJ,pOM, Hrpalou{HM BaxKHY!O POJIb B KOOPANHALHH [BHXKeHHH, 
)JIMBaMH HM JpyruMu OOpasoBaHHAMH, HM MO32%KCYOK, KOOPAMHUPYIOUAH BCIO CYMMY 
(MITYJIbCOB. 

OTH WeHTPbI rOsIOBHOrO MO3ra HaXOMATCA B TECHOM CBA3H C COOTBETCTBYIOWMMH 
/praHaMU 4YBCTB: 3peHHA, Clyxa, OOOHAHHA H OCASaHUA. M3mMeHeHHA B OKPy- 
Kalouleli cpefe BbISbIBAIOT H3Me€HCHHA B OOpPase XKU3HH ITH, YTO, B CBOIO OUe- 
Jeb, BIIEYeET 3a COOOH NpHCHocoONTeIbHbIe MOPHO-PusuoorMyecKkne H3MeCHeCHHA 
; Opravax Wu B UX CPYHKIUMOHAIbHbIX Harpy3kax. COOTBETCTBEHHO 9THM H3Me- 
(CHUAM Pa3JIM4YHOFO PasBHTHA AOCTHTAaloT WeHTPbl THX OPPaHOB YYBCTB B FOJIOB- 
(OM MOSry, UTO OMpefeAeT erO BHEIWHHH BUI. 

Takum o6pa30Mm, UHTeHCHpuKalMA CPYHKWMH OHUX KH OCMaOeHue CPyHKUMH 
\Pyrux opraHop uyBcTB (aHaH3aTOpos) BbIPaxkaeT COOOH MpucnocoOeHHe Op- 
‘aHu3Ma K TOM cpese, B KoTOpoli on OOnTaerT. Ja nTHL 3TO GyAyT Mpucnocob- 


; 


JIeHUA K SKONOPMYeCKUM YCIOBHAM OOHTAHUA, BbIPaxKatollMeca, TaBHbIM OOpal 
30M, B CMoco6ax MOHCKOB HM JOObIBaHMA MMM HM B POpMe HM CKOpocTH Movera. 

IIpunumas BO BHUMaHve Mpeo6maqanue TOM WIM MHOM MHWIH B NHTAHMH OT} 
JICbHBIX BUAOB, CPIM BOPOObMHbIX MO%KHO BBIJeUTb CeLyIoulMe TpyMbl| 
3ePHOAHbIe (BOPOObU) HU SePHOAMHbIe CNelMaH3HPOBaHHble (KJIeCTbI), MOeLalo 
Ile TOKO CeMeHa XBOMHBIX; MVIOLOAAMbIe (CKBOPIbI, [PpO3AbI); HaCeKOMOA HDI 
(acTOUKH, MYXOJIOBKH, CaBKH, TPACOTYSKH, CHHHIbI H Ap.); BCeaMHbIe (Cepble 
BOPOHbI, COPOKH, COMKH); TpyNOsALHbIe (BOPOHbI); XHULHbIe (COpOKOMYTHI). | 

B 3aBHcMMOCTH OT cnoco6a NvTaHuA uM XapakTepa NoseTa, OMmpee/AIOulny 
pasBuTHe TeX WIM HHbIX OTJeOB MO3Ta MH OTeIbHbIX OPraHOB YYBCTB H HX WeHT} 
poB, Y Pa3HbIX BHAOB BOPOObUHBIX MOXKHO OOHAPyXKUTb PasJIMUHble BeCOBBIE 
COOTHOIMeHHA Me*KAY OTAe1aMM FOMOBHOTO MO3ra, YKaS3bIBalOllMe Ha CTeTeHI 
ux paspuTua. Tlonyyuesupie Hamu aHHble MpeycTaBienbl B TaON. |. 


Taouauua il 


Becopble COOTHOWIeHHA YacTei TOMOBHOTO MO3ra Y HEKOTOPbIX BOPOObMHEIX 


Boe psa Salt B. no- | Oput. | Tpo- Mos- ae a 

1 BAe ed aE peg cio Sea oun eae 2KeuoK eee as 

Bugz Tesla, oS 

% K 5a 

r fe Becy Ss 

Tesla, % K Becy BCero MO3sra oY 

foal.) 
Bopou 532 Sach 146 Webs. 204235 4 4ae Ole ee Or 
Cepaa Bopoua 440 N65 48) 124) .5, le 5952) 42,901 ied 423uleeSpon|e0 
Copoka o6pikHoBeHHan | 204 | 4,92 | 2,4 | 61,3] 14,3 | 5 dir 6,3 | 138 | 
Conka VAT «| PAS) i dbesfh. lac) 15,2 | 6,4 | 12,6 | 638°) 106 Si 
[po3y-neps6a AOD AV STA Sas Aol, One Seo 4a 44459" "6517419 te 
Cxpopel, Tid sbi (A689 26201663705) AOK68 e830 O53 ee 2. eid One 
Vsosra o6stkHoBeHHaa | 46 alee 65 Ara Dye) || aes 6 103 | 4 
Kaect UAT OL SP NAA) Gye WA (Hee Be) 
JlecHoH KOHeK 30 ib ll PAs |) tail 11,6 he The dys lAlen 8,3 96 “ 
CopokonyT cepplit 28500 |PO-G00 e215; 2eeie2e | a Os 2 2 le 2 alee Oe 
OscaHka O6bIkKHOBeHHaA | 28,5 | 0,58 | 2,04 | 62,8 | 10,3 | 6,9 | 11,7] 7,38] 89 |€ 
Kyau oOpikHopeHHplit | 22,5 | 0,57 | 2,5 Gti etd Gola Zed 8,8 WE 3} 
3a6uK 22 DyvAn sh a" a VAR SO | IP a Gee Sy 
Bompmana cHHuma yap ORG elt o Ofe mdi. can econce Se) Ane 6,4 | 403° 1 
Cepast MyxoJIoBKa 21 OF66"1" 3,01 625 25| 1353 oy, 4 (a2 i 

SaBupyllika O6bIKHOBeH- 

Had 20); One On SOn|) Se oma Eolas doase | O A2,4.| 7,1.) 102° (ae 
Topuxpoctka OO6bIKHO- | 
BeHHad 47 O09 350. || 905.0) | TOO |meronen || la nate Osama 
Jlacrouka Jepepeuckan | 16 VSO Be |) SAney | 20 OF 0 We OO e eee 90 140 
Jlactouka ropofcKkas 15 Op) | Sas ASO I AO) 6 14 6 100 |12 
Bopo6el! Romauinnt 13 OF45 ion DOROM EE A GaGa le 9,0 | 100 Ha 
Bopo6el nmomeBoli ile) OBO 02 s2005 4a 20) oun Ou Oem |ame iy lan el) Sue a 
Uleroa WARE NOAA ie Iori rl aly alti im Antes Os dP A8e 2 GE! 
MyxomoBka nMectpaxi A 0,44 | 4 eel) aoe Tests) Alans etal tee, 5 
Benaa Tpacory3Kka OFA MEOLAT eat DANAa| Asie 6,3 | 14,7 8,5 | 104 ./4@ 
Cepan caBKa 14 Onoon mone Noval |) Way Felon play 8,5 | 89,3 |@ 


V3 aHHblx, NpMBeeHHbIX B Ta6m. 1, BHLHO, YTO Y BOPOOBHHBIX, Kak U 
NTH Apyrux orpsyos (°, °), c yMeHbINeHHeM Beca Tea BO3PaCTaeT OTHOCHTEMIb 
HbIi Bec (MHeKc) romoBHoro Mosra (c 1,6% y Bopona 105,4% y cepoit cnmaBKH). 

Y HaCeKOMOAHBIX, OG6aaiouluX HanOovibiieli MOMBYXKHOCTHIO (acTOUKH, 
TPACOrY3KH, MYXOJIOBKM HW [p.), MOMMHOFO pasBUTHA MocTuratr GompumMe nosy- 
Wapus, MO32KeYOK H OCOGeHHO cpetHHH Mosr. HacekomoaqHocTs u OpicTpore 
NOeTa BbISBAJIM Y STHX BULOB 3HAYHTebHOe PasBUTHe OpraHa speHus. To cpaB- 
HeHMIO C JpyrHMM BOPOObUMHbIMM OHM OONaNalOT BLICOKHM MHeKcoM rua3 (0 
89,3 no 122%). 

Y NTMI, BceAAHBIX H BeLYUIMX WKUMUHbI OOpas 2%xU3HH (COpoKH, coliKu, ce 
PbI€ BOPOHBI, COPOKONYTbI) OCOGeHHO XOPOIUO pasBUTHI NOWyMapHA NepeyHero 
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Mosra. B nowmymapHax 9THX BYOB MOXHO Pa3JIMUNTb Coulee WH MeHee ACHO OT- 
PpaHM4eHHble JIOOHY!0, TeMeHHY1O, 3aTbWIOUHY1O HW BuCOUHYIO Jou. TepBpie Tpu 
AO BUHbI IPH paCCMOTpeHHH Mosra cBepxy. JloOHaH JomA sexKUT BriepeqH, 
COMpuKacaniCh c3ayM C TeMeHHOH HM 3aTbIVIOUHOM, Cnepequ —c O6OHATebHOH 
onacthio. [pannel t0OHOK NOM Cy2KUT CHABBHeBA Oopos3qa. Bucouwnas oma 
HECKOJIBKO IIPHKPbITa 3aTbIMOUHOH WM TpaHulla MexKAy HAMM BbIPaxkeHa HeyeTKO. 
MowjHoro pasBuTua y STHX BUAOB Wocruratwr rasa (or 106 go 164% no oTHo- 
IeHWIO K BeCy BCerO MOsra), OJHakO CpeqHHi MO3r pasBHT He3HaYHTebHO 
(ungexc 12—15%). Tlocnequee cai3aH0, OueBUAHO, Cc TeM, UTO 3TH BHAI — mv10- 
xue JI€TYHbI H B BO3yxe JepxKaTCA HENPOAOMKUTeIbHOe BpeMA. 

Y TpynosqHEIx BULOB (BOPOH) M Y CHelManusHpPOBaHHbIx 3epHOATHBIX (Kue- 
CTbl) HaOmOaeTCA 3HAYHTeIbHOe pasBUTHe MposomroBaToro Mosra, BecoBOli 
ykasaTelIb (MHeKC) KOTOPOrO MOUTH BABOe MpeBbIlllaeT TAKOBO!i Y APYrux BOpPobb- 
MHbIX H cocTaBsiaeT 11,4—12,4%. Sro, no Haliemy MHeHMIO, CBA3AHO C GOsbINIMM 
3HaYeHHeEM B SKOJIOPHH STHX BHAOB OpraHOB OOOHAHHA HM OCA3aHUA. 

Hactosuwe sepHosiuble (BOpOObu) H MAOLOALHbIe BUALI (CKBOPUBI, 1P03/bI) 
lO CTpykType CBoero Mosra NIpHOsMxKAaIOTCH K HaC€KOMOAHbIM. STO BbI3BaHO, 
BePOATHO, TEM, YTO 3ePHOAHbIe H MIOAOALHbIe BOPOObHHBIE BbIKAPMJIMBAIOT 
CBOHX NTeHILOB HaCe€KOMBIMH, H MOSTOMY cnoco6 NOMCKOB HM JOObIBAHHA MMU 
B 9TOT MepHO y HUX OMMHAKOB C HaCeKOMOAHEIMM BUaMH BOPOObUHBIX (?). 
Ws npueeyenHoro cpaBHeHia BUAHO, YTO Y BOPOObMHbIX CTeNeHb PasBUTUA 
OOJIbIUMX NoyMapH, cpeyqHero Hu MposomroBaToro Mo3sra HaXOMUTCA B CBA3H 
C pa3JIMYHAMH B CMoco6e MOuCKOB HM AoOOHIBaHHA nMUH. Y Tex BUNOB, KOTOPbIe 
OTbICKHBalOT MHULY MpeMMYIeCTBEHHO MPH MOMOMLM 3peHHA (HaCeKOMOSJIHBIe, 
TOLOALUBIC), CHJIbHOrO Pa3sBUTHA JOCTHTAalOT T1a3a, 3PHTeIbHbIe JOH UW 3aTbI- 
OUHbIe JOM MOyWapHi (B OCHOBHOM—corpora striata), CBA3aHHbIe adbtepeut- 
BIMH ILYTAMH C MepHdbepHyecKHM KOHILOM 3PUTeJIbHbIX AHAIM3aTOPOB. 

Y TpynosaQHbIx, y KJIeCTOB H OTYACTH Y BCeATHbIX BUJOB XOPOIIO pasBUT IIpo- 

OJITOBATbIM MO3r, CpeHUM MOsr H JIOGHbIe OTeNbI Mosyuapuu (corpora striata). 
O CBA3aHO C TeM, UTO B NHULEBOH OPHEHTHPOBKe 9THX NTHIL MPHHUMAIOT y4a- 
cTHe, MOMHMO 3peHHA, TakxKe OpraHbl OOOHAHHA HU OCcH3aHuA. B3aHMocBA3b 
M@KIY JIOOHbIMH OTJelaMH HeOCTpHaTyMa HM MpoOmoOMTOBaTbIM MO3rOM OblIa 
BCKpbiTa ete Kamninepom (*), KOTOpbI Hallie, YTO K JIOOHbIM OTJeaM HeOcTpH- 
aTyMa OT MpoyouroBaToro Mosra uyeT tractus quanto-frontalis, npoHuKarommMi 
yepe3 CpeqHHH Mosr u Tamamyc. Ilo aHHbIM 3TOTO 2%Ke aBTOpAa, B JIOOHbIX OTe- 
jax HeOcTpHaTyMa HaXOMATCA BbICIIHe WeHTPbl JBUXKeHHA HU YYBCTBUTEeJIbHOCTH 
AS3bIKa H UeIOCTeH, T. €. TEX OPraHOB, KOTOPble HeNocpeCTBEHHO HHHEPBUPyIoTcA 
rOJIOBHBIMH HepBaMH, MAYUMMH OT MpoxoNroBaToro Mmosra. 
_ Takum o6pasom, y MTHIL yBeIMYeHHe 3aTbWIOUHbIX Jomeli NoyWapHl (raB- 
HbIM OOpa3omM — corpora striata) cBa3aHo c yBejM4eHHeM CpesHero Mosra, 
4 MOOHbIX — Mmpoyomropatoro. Bowlee paBHOMepHO Pa3BHTbI OT/eJIbI TOMOBHOFO 
MO3ra y BHJOB, OPHeEHTMPYIOWAXCA B MOMCKaX IMUM B paBHOM CTeleHH BCeMH 
QpraHaMH 4YBCTB. . 

BousbuHHCTBO BOPOObHHEIX OOaaeT COBePIICHHbIM MOJIeETOM: BbICOKOM CTe- 
M€HbIO CKOPOCTH, MAHEBPCHHOCTH, MPOMOJ2KHTEbHOCTH MH 9KOHOMMUHOCTH ToWe- 
ra,— uTO HakslafbIBaeT PyOOKUH OTMeYAaTOK Ha BCH CTPYKTypy FOMOBHOrO Mosra, 
pekesiAA CHIbHOe pasBUTHe GOosbIHX MONyWAapHi (B OCHOBHOM — corpora 
striata), cpeqHero Mosra MH Mo32%KeuKa. PasBUTHe 3THX OTJeOB TOMOBHOFO Mosra 
¥ BOPOObHHBIX OOYCJOBJICHO CJIELYIOULUMU OOCTOATEbCTBAMH: MOLHOe pasBHTHe 
speyHero MO3ra BbI3BaHO He TOJIbKO TeM, YTO OH ABMACTCA KO/IeKTOpOM adipe- 
QeHTHEIX 3PHTeMbHbIX TyTeH (thalami optici), HO M TeM, UTO OH UMeeT 6obUI0e 
3HAUCHHE B OCYILECTBICHHH pasJIMUHEIX TBHTaTebHbIX KOOpAuHalnH. Ilo qax- 
aim I. u @. Ilona (*), MoTopHble peakUMM y NTHIL MMeIOT IIpeACTaBUTeJIbCTBO HE 
3 Kope, a B colliculae cpequero mosra. PasBuTue OOubLIMX NosMyWapHH, TlaBHbIM 
96pa3om Heocrpuatyma, Obl0 OGYCOB/IEHO TEM, UTO TBHTAaTeJIbHbIe IeHTPbI Cpey- 
ero MO3ra Y ITH, HaXOAATCA, B CBOIO OYepeb, B CBASH C BHIMEMeAALLHMU OT- 
[eaMH TOOBHOrO mo3sra, HU B YacTHOcTH c corpora striata u hypothalamus. 

Takum o6pa3om, pcs 9Ta cucTema (cpeqHuli Mosr — corpora striata) y BOpoObH- 
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HbIX, KaK y ITH, MpOBOAAUIMX MHOTO BpeMeHH B MoveTe, MpHoOpesa 3Haye-+ 
HHe BaxkHellWel YaCTH MO3Ia, BHINOJHAA accolMaTHBHble (yHKUMH (aHaJlOorHy 
HbI€e KOPKOBbIM) H 3aBeMyA OCYIULeCTBJICGHHeEM OCHOBHbIX KOOP] HHAIMOHHbIX 
aKTOB IIpH NosletTe, H NO 3TOM MpHYHHe NOJYUMAa MCKIIOUMTEIbHO MOIMLHOe paz- 
BUTHE. 

OrpomuHoe 3Ha¥yeHHe y BOPOOBHHbIX, KaK Y NTH, OOaatolluX COBePIeHHbIM 
MOJIETOM, HM€€T TAK2Ke MO32%KEYOK, WEHTPaJIM3YIOULMH CTaTOTOHMYeCKHe KOOPAU- 
Halluu wu (PYHKIWMIO NOMepxaHuA paBHoBecuA. Buowormyeckoe 3HaueHHe MOIII- 
HOrO pa3BHTHA MO3%KeUKa Y BOPOObUHbIX BbITeKaeT H3 eFO POJIM Kak KOJJIeKTOPa 
IIPONPHOMENTHBHBIX KHHeECTCTHYCCKHX HMMNYJIbCOB B CBA3H C HCKJIIOUHTeCJIbHbIMH 
CNOCOOHOCTAMH STHX MTHIL K WepeABYXKeHHIO B IPOCTpaHcTsBe: NOWery, WpbIraHbto 
M Jla3aHHiO, SKBUJIMOpHCTHKe Ha BeTBAX JepeBbeB H T. J. 

H3yyuenve 6uomopdouoruu Mosra y BUAOB NTH, :usoreHeTHYeCKH O1HM3KUX 
M@EXy CO60I0, HO HMEIOUIMX OMpeseseCHHble pasJIMUHA B OOpase 2%KH3HH, B CM0CcoO 
NOHCKOB HM WOObIBAaHHA MIM, XapakTepe TlepeBUXKeHUA B MPOCTPaHcTsBe UT. JL, 
HMeeT Ba2KHOe 3HaYeHHE JIA SBOJIOILMOHHOM TeOPHH, TaK KaK MO3BOJIAeT BBI- 
SCHHTb MHOrHe KOHKpeTHble CTOPOHbI CBA3H OpraHH3Ma C BHeWIHeH cpeyou. 


YepHopuukul rocyJapcTBeHHblli Tloctynus0 
YHMBepcuTe;rT © 17 XII 1958 
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IMBPHOJIOLHA 


Nl. H. PESHHYEHKO nw FO. LF. IOPOBHLL.KUM 


IKTOAEPMAJIBHBIE PECHHYKH 3APOJbIIEN, JIMUMHOK 
YW MAJIBKOB KYPHHCKOLO OCETPA K UX ®H3MOJIOTHYECKOE 
SHAYEHHE 


(ITpedcmaeaexo axademuxom K. H. II maaveaysenom 8 I 1959) 


B xoge H3y¥eHHA CTAHOBJIeCHHA (PYHKUMH bIXaHHA Ha PAaHHUX CTaMAX pas- 
sMTHA KypHHCKOrO ocetpa (Acipenser giildenschtadti) Hamu Obi O6HapyxeHbI 
1a OMpeevieHHbIX y4¥aCTKaX Tela 3apObllleH, JHYHHOK HM MaJIbKOB 93KTOJep- 
faJIbHbIe PeCCHHYKH. 

B cBa3H C JMTepaTypHbIMU MaTepHasiaMu, CBHJeTeIbCTBYIOULUMH O HaJIMuHH 
IKTOJEPMAJIbHbIX PeCHHYeK y 3aposbiuieH amdudut (1°), uw Cc HAaWIMMH aHHbIMH 
0 HX PU3HONOFMYeECKOH POH MWpeACTaBIAIO HECOMHeCHHbI HHTepec ycTaHo- 
3MTb MOCJIC(OBATeIbHOCTh MOABJICHHA MW WCYe3HOBCHHA MOMOOHBIX PeCHHyeK 
J oceTpa, a TakxKe BbIACHHTb UX (PyHKILHIO B OPraHv3Me B Iporecce ero pasBHuTHA. 


: 


“Ne 
4 S SN <a a 


uc. 1. Paclosoxenve u Halpapienue OueHna pecHuyeK y sapofbllen oceTpa. a — HesafouIro 
oiBbikaepa (cTaquu 33 — 34), 6 — k Konnly 2 CyTOK Mocse BbiKeBa, 6 — K KOHILy 11 cyToK 
; mocae BbIKJeBa 


| Ecrb cpeqeHusa 0 HaIHuMH y MYHHOK oceTpa B BospacTe 5 CyTOK Mocle BbI- 
sjeBa peCHH4eK Ha %KaOePHbIX Ayrax H B POTOBOH TONOCTH, KOTOpbIe CBOHM Mep- 
}aHHeM OGeCMeuHBaIOT MPOTOK BOJbI Yepes POTOBY!0 HONOCTS (*,°). YKa3prpaetca 
jakxKe Ha NOABJIEHHe Y JMUHHOK CeBpIorH (°) uw crepaagu (*) pecHuTuatoro 9mH- 
‘emus B OOOHATEIDHBIX HM MepBHUHBIX UYBCTBYIONIAX SIMKaX. , 

| PasBnTHve MKpbI oceTpa B HalMX OnbiTax Mpoucxoguo upu 18°, pasBuTue 
‘munnok — upu 21—22°. Bpema noxBleHHaA WM HanpaBsleHHe MepllaHuA pecHH- 
lek OceTpa OMpeyeAMCh HaGIOAeHHeM NO MMKPOCKOTIOM 3a HalipaB/leHHeM 
BYXKeCHUA Y MOBepXHOCTH Tela MeJbYAaliWIMX TBEPAbIX YaCTHI, BSBeIeHHbIX 
| BOjle. 

| Tlospasiorcad peCHHYKH CHatasa Ha HeOObIUMX YYaCTKaX MOBePXHOCTH XKed- 
QuHOrO MelIIKa CHMMeTPHUHO CIIpaBa HU CyleBa Y HavaJla KIOBbePOBbIX IIPOTOKOB 
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(puc. la) wa craquax 33—34 no Jlermadp u Tuns6ypr (*)*. K stomy BpemenH} 
KOHEI, XBOCTa Y 2MOPHOHa B OOONOUKe MOUTH JOCTHraeT yPOBHA MPOMexKYyTOU- 
Horo Mosra. Y BbIHyTOrO H3 OOoOOUeK IMOPHOHA XBOCT NOJIHOCTbIO paclipAM- 
usetca. B raa3sy ele HeT MurmMeHTa. KpoBb Tak7Ke GecuBeTHa. K MOMeHTY BBI- 
KJICBa PCCHHYKH NOABIAIOTCA Ha rouoBe, B OOMacTH OyAyulero pTa, Ha OOKOBBIX| 
NOBePpXHOCTAX FOJIOBbI, HH2Ke YPOBHA Tia3, HaYWHaA OT OOOHATEIbHbIX AMOK JO} 
3auaTKOB 2KaOepHEIX KPbIeK, Ha TYJOBULLe — HHKE MPOMObHOM TOPH3OHTAaIIb- | 
HOM MMOCEMTHI, PacipocTpaHAACh KayabHO OT CYXOBbIX Kanicy Oo 8—10-ro 
TYJIOBHIMHBIX CerMeHTOB. PKesITOUHbIH MeWIOK, 3a HCKJIIOUCHHeM HeOOJIbINMX y4a- | 
CTKOB €rO GOKOBbIX MOBepXHOCTeH, MOKPBIT pecHu4Kamu. K Kony xe |-ro qHA 
nocule BbIKeBa PCCHHYKaMH NMOKPbIBaIOTCA H OOKOBbIe MOBEPXHOCTH XKeJITOUHOTO: 
MellKa. 

K xounmy 2 cyToK nocae BbIKeBa (puc. 16) NOABJIAIOTCA PCCHHYKU B POTOBOK 
MOJOCTH HM Ha xKaOepHbIx Ayrax. Tak KaK K 9TOMY BpeMeHH OOpasyeTCA POTOBOe 
OTBepcTHe, TO MepllaHHe peCHHYeK CO3aeT MOTOK BOJbI Yepes POTOBYI0 HM *Kabep- 
Hy!o NloglocTH. Kpome Toro, NOABJIAIOTCA PeCCHHYKH C3aqu ria3. CBOMM Meptta- 
HHe€M OHH CO3alOT MOTOK BOJbI CHU3Y BBEpX, OMbIBaA Tyla3a MO HX HMXKHe-3al- 
Hew rpaHule. 

K Kkounnly 5 cyToK He yaeTca O6HAPyKHTb KaKUX-JIHOO H3MeHeHHH B pacio10- 
XKeHHH HW HallpaBJieHHH MeplaHHA PeCHHYeK MO CpaBHeHUIO C Npesbiqyuleh cra-| 
men. 

B xome MasibHelliero pa3BHTHA IKTOAepMaJIbHbIe PECHHYKH MOCTeMeHHO HC- 
yesaror. Ha 11 cyrkKu nocue BbikuleBa (pc. | 6) romOBHOW OTe JMUMHOK HMeeT 
PeCHHUKH B OOOHATEIbHbIX AMKAX HM Ha MOBePXHOCTH 2%KaOepHOH KPbILIKH, NO 
Kpatio ee. OcTauIbHble y4aCTKH INHTEIMA TOJIOBbI, PaHee MMEBLIMe PeCCHHYKH, Te- 
nepb yTpaTusu ux. llo-mpexHemy xOpoulo BbIpaxKeH MpPOTOK BObI Yepe3 POTO- 
Bylo HW %KaOepHyto nosocTu. UactTb TyJIOBMULHOrO OTea, eEKallad Mexky mpo- 
JObHOU TOPH3OHTAIbHOH MHOCeNTOM UW BepXHel rpaHuileH *%KeJITOUHOrO MellKa, 
OT gaflHero Kpand 2%aOepHOH KPbILIKN JO Hauasa CNMpasbHOrO KslaMaHha OcTaeTCsH 
NOKPbITOH peCHHuKaMu. 

Y MOJIOMH oceTpa B BospactTe | mec., yxKe HMEIOMLeH *KYUKH, PECHHYeK Ha TeAEe 
OOHapy2XKUTb He yyaeTca. OHH COXPaHAIOTCA TOJIbKO B OOOHATEJIDHBIX MelIKaX. 

CkopocTb MNOTOKOB B3BeIUCHHBIX B BOC YaCTHI, BbISbIBAeCMbIX MepIlaHHeM 
pecHuyek, Ha BCexX yuacTKax Tela NpHMepHO OfHa u Ta xe. Ha cTraquax 34— 
30 OHA HECKOJIbKO OOIbIe Ha YUACTKE 2KEITOUHOTO MelIKa, Pe HAYMHAIOTCA KIOBb- 
€pOBbI IIPOTOKH, a Ha MOCMeAYIOULNX CTaMAX —-B MeCTAX CJIMAHHA MPOTOKOB, 
WAYUIMX MO TYJOBHULHOMY MW OprioliHOMy oTyeam. 

Ha6oleHuaA noka3aviv, YTO MepllaHHe peCHHYeK ABIAeTCA NPHYMHOL Hempe- 
PbIBHOFO TlepeMeWIMBAHHA MePHBUTeJJIMHOBOH XKHAKOCTH B NepHBUTeJJIMHOBOM 
IIpOCTpaHCTBe. STO XOPOWO BHUHO MO MepeMeluleHHiO B Me€PHBUTeJJIMHOBOM IIpo- 
CTPpaHCTBe KJI€ETOUHbIX CTPYKTYP, OTTOPFHyTHIX B xOe racTpyAlMH. 

CneflyeT uMeTb B BHLY, YTO HaunHaa c 28-H cTannu (cepaue B BHe NpAMow 
TpyOKH) MepeMelIMBaHHe NePHBUTeMIMHOBOH 2KMIKOCTH BbISbIBaeTCA JBHXKCHH- 
AMM 9MOPHOHA, 3aKJOUAIONIMMHCA B MepHOMYeCKH MOBTOPAIOULMXCA TMpaBo- 
HM JICBOCTOPOHHHX H3rHOax Tea. 

JleaTeIbHOCTh PeCHHYeK, BOSHHKaIOllad Ha Goulee NOS AHUX cTaquax (33—34),. 
yCHJIMBaeT 9TO MepeMellIMBaHHe HM MleaeT ero HeNpepbIBHbIM. 

SameyeHo TakxKe, uTO Ha 28-H CTaqHM NepMBUTeNIMHOBaA XKUAKOCTh oceTpa 
cTyfeHucta. Ko BpeMeHH Ke Hadasla HePBHO-MBILIeYHOH MOTOPHKH 3SMOpHoHa 
OHa HauMHaeT MOCTeMeHHO pa3sxKM«KaTECA. B xose pasBUTHA Mpowece pasxKUxKe- 
HHA UfeT MapaebHO YCHJIEHHIO MOTOPHKH. 

VuTepecHo OTMETHTb, UTO B OTJIHUHE OT OCeTpa Y SMOPHOHOB aKCOJOTIA 9K- 
TOJEPMAJIbHbIe PCCHHYKH MOABIAIOTCA H HAYHHAIOT CBOIO JeCATCJIbHOCTb B KOHILC 
HelpyJAWHM, T. €. 3afONTO AO Hatadla HeEPBHO-MbIIMeUHbIX IBYOKeHHH IMOpHoHa. 
Y saposbuleH akcouoTma yxKe Ha CTaMM XBOCTOBOHM MOYUKM BCe TeO MOKPBITO pe- 


* B jabuelie u310x%KeHHM BCe CTaqMM 2IMOpMOHAaNbHOTO pa3sBUTHA OceTpa OGo3HayaloTCH 
mo Jlernap u TPuus6ypr. 
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IM4KAMH, MPHY€M MeplaHHA PeCHHYeK HACTOJIbKO CHJIbHbI, YTO OOYCOB/IHBAIOT 
> TOKO NEPpeCMelIMBaHe Ne€PpHBUTeMIMHOBOH AHAKOCTH, HO H 3aKOHOMepHBIe 
JaILCHHA CaMOro 3apompuua. 

Takum o0pa30M, MbI CTOJIKHYJIMCb C (pakTOM HenpepbiBHOrO H 3AKOHOMepHOro 
-PEMCLUNBAHUA MePUBUTEIHHOBON XUAKOCTH B Me€PHBUTeIMHOBOM MpocrpaH- 
‘Be Aa OceTpa. Ky04OM JIA NOHHMAHHA (PUSHOMOTMYeCKOrO 3HayeHHA Herpe- 
SIBHBIX MOTOKOB MCPHBUTEIJIMHOBOM 2KUAKOCTH, BOSHUKAIOIUX B pe3sy/JbTAaTe 
-ATEJIDHOCTH H€PBHO-MbIIMeYHOrO allMapaTa WH 9KTOMePMAJIbHbIX PeCHHUeK 3a- 
Aba, MOPYT CJLY2KUTb YCJIOBUA TEYEHHA MpoeccoB razsooOMeHa B Xose pa3- 
ATHA SapOfblleH ocerpa. 

Ha caMbix paHHux cTaHaAX pasBUTHA, KOra SMOPHOH JeKUT elle HeloABUK- 
9, HMeIOT MECTO CBOeOOPasHble YCIOBHA AIA ero AbIxaHua. CBoeoOpa3zne 3TO 
aIPAaKaeTCA B TOM, YTO ras00OMeH MexKy IMOPHOHOM HM BOOM, OMBIBAarOLLel UK- 
MHKY, COBepliaeTcA AudpySHOuHbIM NyTem. CKopocTh Auddy3suu Kucnoposa, 
rICKHCJIOTHI H APYrHX MPOLYKTOB *KU3HEEATEIbHOCTH Yepes OOOMOUKU UH Mepu- 
ATCJIJIMHOBOe MPOCTPpaHCTBO B KOHeYHOM CueTe OMpeemseTCH pasHullelH KOH- 
eHTPallH STUX BELLECTB Y MOBeEPXHOCTH Tesla IMOpHOHAa M y Hapy2KHO MoBepx- 
OCTH OOONOUKH. OTH yCOBHA TeYeEHHA Tas0OOMeHa MpPHrOHb! TOMbKO JIA Ca- 
bIX PaHHUX CTaMM PasBUTHA OPraHH3Ma C ero CaMbIMH MHHMMAJIbHbIMU MOTpeé- 
OCTAMH B KUCIOPOTe, B OTaye YIVICKHCJIOTHI HT. ., NOCKOJIbKY CKOPOCTH AHCp- 
Y3MOHHbIX MpoOueccoB Kpahuve MeVIeHHbI. B xoje pasBUTHA, KaK 3TO MOKa3aHO 
HOrUMH HCCJICOBaHHAMH, IIPpOMCXOANT HEMPepbIBHbIH POCT rasO0OOMeHHBIX IIpo- 
sccoB. BosHukaloulee Ip STOM HECOOTBeTCTBHE MEX LY HeMpepbIBHO pacrTyulet 
HTCHCMBHOCTbIO ra3000MeHa HM MaJIbIMM CKOpocTAMH udy3HOHHbIX Mporleccos 
peoOIeBaeTCA C ONpelesIeCHHOTO MOMeHTAa Pa3BHTHA JeATEJIbHOCTbIO Me€XaHH3- 

B Il€peMelUHBaHHA MePpHBHTeJJIMHOBOH KAKOCTH. 

Kak H3BeCTHO, ABJI€HHe NepeMeLIMBaHHA OKOJIOMIOMHbIX HW MepHBHTeJIHHO- 
IX 2KH][KOcTeH IWHPOKO pacipocTpaHeHO B X%KHBOTHOM mupe. JlocTuraeTcaA OHO 
Pa3JIMUHbIX BHJOB %KMBOTHBIX PasHOOOpa3sHbIMH MeXaHH3MaMH (JleATeJIbHOCTHIO 
NOTOMMA3MbI, peCHHyeK, riakKOH WH MonepeyHonOMocaTOH MyCKYyJaTYPpbI H Jp.). 
HTCHCHBHOe NePeMelIMBaHHe XKUAKOCTeH MPMBOUT K TOMY, YTO BbIPAaBHHBaHHe 
‘CpeMHEHHE) KOHILEHTPallWi BEILeCTB B II€PHBUTEJIMHOBOM MpocTpaHcTBe Mpo- 
2XOJUT 3a OU€Hb KOPOTKHH OTpe3s0K BpeMeHH. UTo xe KacaeTCA OOONOUeK, TO 
HUX 3aKOHbI WuPy3Hu COxXpaHsAIOT CBOIO MIpeXKHIOIO CHJIY; OMHAKO IPH YCJIOBHH 
3M2KCHHA XAUKOCTeH KaK NO O6ONOUKaMH, TaK HW CHapyxXKuU Co3awrcaA yCIOBUA 
IA MAKCHMAJIbHBIX CKOPOcTeH THppy3HH BelllecTB Yepes Hee. 
 JipuxkKeHua 3apoOJbilieH oceTpa, a Tak»Ke MepllaHHe pecHHyeK Ha OMpeesex- 
IX YyuacTKax ero Tella, MepemMelluBalollve Me€PpHBUTeJIMHOBY!O 2KUKOCTD, 
barsoTca (pakTHueCKH MepBbIMH HM CaMbIMH PaHHHMH MeXaHH3MaMH BHeLIHero 
IXaHHs. 

B xoge pasBuTHA OceTpa, Ha JIM4YMHOUHBIX CTAaQHAX, PeCCHHTYATHIM annmapat 
DOLOMKAeT IPHHUMATh Y4AaCTHE B OCYILeCTBeHHH (YHKWMH pIxanua. Bsaro- 
IPA eFO JCATEMbHOCTH OCYWICCTBIIACTCA HeMpepbIBHaA CMeHa BOJbI y NOBepx- 
CTH XKEJITOUHOFO MellIKa C JbIXaTeJIbHOH CeTbIO KPOBeCHOCHbIX COCYOB, a 
(K2Ke HEMPepbIBHIT TOK BOMbI uepe3 *%aOePHY1O MOMOCTh (K STOMY BpPeMeHH 
as elle He CPOPMUPOBaHbI MCXaHH3MbI AKTHBHOFO %KaGepHO-YeOCTHOFO 
XaHHA). 
| 3HaueHve 2MOpHOHAaMbHOM MOTOPHKH HM MeplaHHA SKTOMepMaJIbHBIX PeCHH- 
‘*K y sMOpHHOB OceTpa, MO-BHAMMOMY, He HCuepMbIBaeTCA YYaCTHeM MX TOJbKO 
bynkuun pprxanna. Vspecrxo (°), uro (epMeHT BbUIYIWIeHHA 3apObIen OCeT- 
BLIX HauUMHaeT HakaNJIMBaTbCA B 2Xelese BbIIYMIeHHA Ha 28-H cTauu, a Ha 
)-i — BbIOpacbIBaeTCA B MePpHBUTEMIHHOBYWO XUAKOCTb. B sTUX YCOBUAX MO- 
OAHHOE MePeMeLIMBAHHe ARKUAKOCTH ABJIACTCA HEOOXOAMMBIM JIA PaBHOMePHOTO 
icTBUA (bepMeHTa Ha OGomoUKy. McKyccTBeHHO BbISBaHHOe MpekpalileHHe HepB- 
)-MbILIeCUHOM MOTOPHUKHM y 3apOfblllel KOCTHCTHIX pbIO IlyTeM NOHWKEHH A TEM- 
spaTypbI HesaouIro oO BbIKsIeBa (1°) BbISbIBAeT MIPeEXAeBPCMCHHBI BEIKJICB 3a- 
Ibe! B Pe3YbTATe paCTBOPeHNA OOOJOUKH B MeCTe COMPHKOCHOBeHHA C TO- 
)BHBIM OTJ@IOM 3apOfblIa, Tye, KaK USBeECTHO, Y KOCTHCTHIX CocpeoTOyeHa 
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OCHOBHad Macca Kees BbIIyNeHHA. B page cly4yaeB yalocb HaOwiOAaTb aHa- 
JIOTHYHOe ABJICHHe WH y oceTpa. 

JlexiTeIbHOCTh peCHHuek B JIMUMHOUHOM HM Hayale MaJIbKOBOrO MepHOOE 
MmpeqoxpaHAeT NOBEPXHOCTb XKeJTOYHOFO MelliKka, *XaOepHble NelecTKH H Apyrue 
yuacTKu Teta oT 3aneHua. IIpu nomeuleHuu JIMYMHOK OCeTpa, OOC3]BH2KCHHBIX 
ypeTaHOM, B MYTHYIO BOy Te 4YacCTH NOBePXHOCTH Tesla, Ha KOTOPbIX MMeIOTCA 
PeCHHYKH, He NOABepraloTcA 3aMJIeHHIO, Te %Ke UaCTH, Ha KOTOPbIX PeCHMYeK HeT, 
NOKPbIBaloTCA CIVIOWIHbIM CIOeM Wa. 


Uuctutyt mopdouorHv XMBOTHBIX Tlocrynuuo 
um. A. H. Cepepttopa 29 XII 1958 
Axayemun HaykK CCCP 


WHMTHPOBAHHASA JIMTEPATYPA 


1R. Assheton, Quart. J. Micr. Sci., new series, 38 (1896). 7 M. W. Woeder- 
man, Roux’ Arch. f. Entwicklungsmechan. d. Organismen, 106 (1925), % V. C. T wi- 
tty, J. Exp. Zool., 50, Ne 3 (1928). *B. HW. CrpeakoseKkuiu, Pasputue pycckoro 
ocetpa. JIucceprauna, MY, 1940. ©O. HW. UmMmaasbraysen, JJAH, 100, Ne 2 (1955). 
6H. H. ucaep, Tp. Wucr. mophbonorun xuporupix, B. | (1949). * Knoch, Bull. 
Soc. Nat. Moscau, 44 (1871) (1urupopaHo no (4)). ® T. A. Deraag, A. C. Tuus- 
6y pr, Saponpuuesoe pasBuTHe oceTpoBbix pbi6, M3q. AH CCCP, 1953. Oy Wcog a 
HatTbesa, JIAH, 114, N 4 (1957). 1° Tl. H. Pesuyuueuxko, Tes. 2oKa. wa copem. 
no u3yyeHHIO (bH3MoNorHH pbIO, 1956. 


952 


